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Keep things spinning-with phenolie 


Ever think of molded phenolic for a pulley? 

Lots of people are using it (in pulleys on lawn mow 
ers, aS an instance), and for different reasons. Light 
weight is one. Or savings on machining. You don’t need 
to balance a phenolic pulley. In most cases there’s no 
machining or special finishing of any kind 

With advantages like these, it’s easy to see why power 
appliance people are showing interest in today’s phe- 
nolics as never before. These materials make up into 
rugged, durable, lightweight parts. One inexpensive 
Durez molding compound, for example, can deliver an 
izod impact strength of 1.2 ft.-lb. /in. and tensile strength 


of 5500 psi. A pulley made of it runs true for years, 
stands up to 350°F heat and subzero cold, isn’t affected 
by oil, water or other liquids, can’t rust or pit, and stays 
smooth under the rubbing of a V-belt. 

How do you translate all these advantages into selling 
points for your product? Your custom molder of phe- 
nolics will be glad to tell you 

Plan to see him soon. Also, to get better acquainted 
with today’s phenolics and what they can do, send for 
our 16-page pocket guide, “Facts on Phenolics,” which 
lets you compare the properties of many typical Durez 
molding compounds 


DUREZ PLASTICS DIVISION HYG 


HOOKER CHEMICAL CORPORATION, 1210 WALCK ROAD, NORTH TONAWANDA, N. Y. 
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Startlingly versatile robots .. molded of rugged Pe « | 


HIGH IMPACT STYRENE P 


By clever design and engineering, Ideal* has produced a truly remarkable toy in the Robot 
Commando. This mechanical marvel, of sturdy Catalin High Impact Styrene, powered by 
standard flashlight batteries, performs diverse operations upon orders spoken into a . @gt Ss 
microphone by its young owner. It can move forward, turn right or left, discharge safe a 3 "«"®? 
Catalin Polyethylene rockets from its head dome and hurl harmless missiles of the same ae “ 
material from its rotating arms, all the while rolling its searching eyes and beeping a 

warning. Mr. Machine, also of Catalin High Impact Styrene for hard service, is a take- 


ipart-and-put-together robot, powered by a heavy-duty sreel spring in a sealed steel con- 


tainer, who walks along swinging his arms, opening and closing his mouth, ringing his 


bell and sounding his siren 


Catalin’s extensive range of molding, blow molding and extrusion compounds offers 
| attractive opportunities for product improvements and economies. Inquiries invited 


Cor r - 2 i { N York ] N.Y 


CATALIN CORPORATION OF AMERICA 
One Park Avenue, New York 16, N. Y. 
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Activities in the methacrylate field (p. 37), Predic- 
tions for urethane foam in 1966 (p. 43), Easy-to- 
use industrial epoxy adhesives (p. 232), AviSun 
unveils 100-million-lb. polypropylene plant (p. 41), 
Skin packaging polyethylene film (p. 238), Expan- 
sion (p. 243), New Companies (p. 250). 


EDITORIAL 


Let's stop this tradename nonsense .. 81 
Proprietary plastics nomenclature has grown to un- 
wieldy proportions. What's needed right now is a 
system of sensible and universal material designa- 
tions to facilitate plastics specification in the grow- 
ing fields of building, transportation, and appliances. 
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New directions in urethane foams— 
Part I: The rigids 
Although 1960 sales were only 10 million Ib., rigid 
urethane foam is expected to reach an annual vol- 
ume of 250 million Ib. by 1970. Behind this antici- 
pated growth lie important new developments in 
processing technology as well as advances in formu- 
lation. Here is an outline of the significant trends 
in production methods, price structures, volume 
markets, and formulations 


Polypropylene: what should the 

molder look for? Part Il . 
Of the half-billion Ib. of PP expected to be sold by 
1965, about 150 million Ib. will be for injection 
moiding. Despite some rumors to the contrary, the 
material cannot be processed “in any old mold” or 


like any other plastic. It requires different tempera- 
tures and pressures in both molding and extrusion, 
new concepts in gating, different coloring tech- 
niques, and special mold designs. The processor 
must also be conversant with the subjects of melt 
flow rates and shrinkage factors. Special table lists 
applications where PP is replacing other materials. 


New process for facing concrete blocks 91 
A three-layer molding procedure, involving the use 
of a gel coat to provide a highly polished surface, 
gives to cement blocks a degree of lustre approach- 
ing that of glazed tile at an installed cost of up to 
one-third less. 
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Switch from metals to plastics cuts 

epete ep 00 GOD ccccccccsecss GF 
Manufacturer of business machines effects such im- 
pressive savings on many of the 500 parts which 
are produced in its own molding plant. Six specific 
case histories are cited. 


Filament winding goes commercial .. 94 
Cover story: Now that filament-wound structures 
have proved their mettle in the nation’s missile and 
space program, industry has started to adapt this 
technique to non-military uses. Article outlines the 
areas of application breakthroughs, gives the eco- 
nomics of this process, and takes a look into the 
future. One possibility—railroad tank cars. 


PE tames neutrons .. 

What are the strong points of PE usage in applica- 
tions using nuclear power—and what are its limita- 
tions? The market potential is considerable: nuclear 
submarines carry tens of thousands of pounds of 
PE sheet for neutron shielding; a single merchant 
ship can require as much as % million Ib., and a 
single guided missile cruiser holds approximately 2 
million pounds. 


Epoxy passes toughest test: 
outer space 

Construction details on the Courier 1-B communi- 
cations relay satellite that has established the per- 
formance potential of reinforced epoxy under con- 
ditions of extreme heat and cold, intense radiation, 
and high vacuum. The vehicle is expected to be in 
orbit for several years. Its success holds important 
lessons to the industrial end-user. 


New Developments .... 159 
PVC sheeting for trickling filters . . . Wide-mouth 
blown PE bottles (p. 159); Embossed PS sheet for 
vacuum forming First blow-molded part of 
high-impact acrylic . . . PE caps work better, cost 
less (p. 160); PVF film in pipe jacketing . . . Nylon 
scores in electrical applications . Phenolic for 
portable insect fogger (p. 161); Lightweight poly- 
styrene spyglass (p. 162). 


e ENGINEERING SECTION 


How fo select a vacuum system 

for thermoforming ............ 105 
A major factor in thermoforming is the vacuum 
system. It influences speed of the forming cycle, 
sharpness of detail, and part shrinkage. For opti- 
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mum results, the former should know the required 
size of the vacuum reservoir and pumps, and should 
be able to determine the minimum cycle time for a 
given job. Here are several numerical examples 
that show how. 

By P. F. Charles 


A guide to molding high-density PE .. 110 
Recommendations of optimum processing condi- 
tions to achieve certain properties in the molded 
part. The effects of molding variables on shrinkage, 
warping, dimensional stability, color, and physical 
properties are analyzed. Most of the work was done 
with a 0.96-density polyethylene resin with a melt 
index of 5. 

By Roger B. Staub 


You can control brittleness of 

high-density PE .......002000- E25 
Result of a study to understand the transition from 
ductile to brittle behavior of high-density poly- 
ethylene and to devise means of overcoming brittle 
fracture in molded PE items. Three factors were 
found to be most important in this respect: control 
of mold temperature, control of injection dwell 
pressure, and selection of the right resin. 
By T. S. Brazier and Bryce Maxwell 


» TECHNICAL SECTION 


Formulating chemically blown 

SY ME vee sé cc ences ewe, Cae 
Vinyl foam-fabric laminate represents several mil- 
lion pounds of chemically blown plastisol foam 
compound each year. Since these foamed products 
may be produced via the plastisol technique, a need 
has arisen to better understand the function of each 
of the formulating ingredients in these compounds. 
This article presents data on the effects of fusion 
and blowing temperatures, of type and amount of 
blowing agent, plasticizer, and stabilizer, and of 
viscosity on the density and quality of plastisol 
foam chemically blown at atmospheric pressure. 
By Arnold C. Werner 


Characteristics and applications 

of thermoplastic polyurethanes .. 146 
Thermoplastic polyurethanes are now available 
which permit production of products with conven- 
tional thermoplastic processing equipment and solu- 
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tion techniques. Their applications include injection- 
and compression-molded items, calendered sheeting, 
coatings and finishes, and extruded jacketing, tub- 
ing, and profiles. 

By C, A. Waugaman 


e DEPARTMENTS 


New Machinery-Equipment ....... 
Latest offers available to the processor 


World-Wide Plastics Digest ...... 
Condensations of significant articles 
published in other magazines 


U. S. Plastics Patents ........... 56 
Issues on new materials, processes 


Trade Literature ............+++++ 166 
Brochures and books that can help you 


Manufacturers’ Catalogs ......... 207 
Check-off postcard brings booklets gratis 


Companies ... People ........... 254 
What they are doing and where 


Classified Advertisements ........ 260 


Index to Advertisers ............ 264 


e Coming up... 


The latest automotive plastics applications are the 
subject of our November lead article . . . Commer- 
cial implications of heavy-duty military packaging 

Latest markets for rotationally molded poly- 
ethylene powder . . . Progress in flexible urethane 
foams . . . Engineering lead: mold design for 
polystyrene foam .. . Blow molding of polyacetal 
resin . . . Blow-up ratio for plastics tube produc- 
tion... Technical lead: high-molecular-weight poly- 
ethylene Static pressures on polymer melts .. . 
Ultraviolet stabilizers Also in the works: The 
thermosetting plastisols . .. Developments in metha- 
crylate polymers and copolymers 
coatings for plastics 
sheeting. 


Intumescent 
Polypropylene film and 
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Pelletizing Machines 


Original materials manufacturers, color com- 
pounders, and reclaim processors look to Cumber- 
land pelletizers for the ultimate in engineered 
construction at a competitive price. Feed rolls 
are positioned ultra close to cutting knives to pre- 
vent strands from wandering and to assure proper 
length of cut. The maximum percentage of “overs” 
is never greater than 1% under standard operating 
conditions. The cutting chamber of Cumberland 
pelletizers is completely accessible for rapid clean- 
ing between material or color changes. A vary- 
ing number of knives can be supplied to suit 
extruder output. 

Cumberland machines are extremely rugged to 
withstand extruder surges and other abuse and are 
capable of continuous service. Ask a Cumberland 
sales engineer to call and explain which Cumber- 
land pelletizer is exactly right for your operation. 

The Cumberland line includes the greatest 
variety of plastics granulating, pelletizing and 
dicing machines ever offered. Remember, all 
Cumberland machines are sold and serviced by 
Cumberland personnel. 


Cumberland 


ENGINEERING COMPANY, INC Direct factory engineering assistance available throughout North America from 
sales offices in Providence, New York, Cleveland, Chicago and Los Angeles. 
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Navaco awnings are made of rigid Geon in many shapes and colors by Navaco Company, Dallas. B.F.Goodrich Chemical supplies the rigid Geon vinyl. 


New awnings show how rigid Geon makes beauty far more permanent 


These cool and decorative awnings 
keep their attractive appearance 
with only an occasional wash-down 
They are made of rigid Geon vinyl 
The colors are part of the material 
itself; there is no coating to blister 
or peel. 

Strong and durable, these awnings 
made of smooth and accurate Geon 
viny] extrusions cannot rust or warp. 


Even seaside air will not cause cor- 
rosion or pitting. Sun and rain will 
not damage them. They are quiet 
in rainstorms and cannot be dented 
by hailstones 

Celor, corrosion resistance and 
strength—these are three reasons 
for the increasing use of rigid Geon 
vinyl in a wide variety of building 
products and accessories 


Here’s another application oppor- 
tunity opened by rigid Geon vinyl. 
Can it solve your problems? For 
information, write Department 
NF-9, B.F.Goodrich Chemical Com- 
pany, 3135 Euclid Avenue, Cleve- 
land 15, Ohio. In Canada: Kitchener, 
Ontario. 


B.EGoodrich Chemical 


a division of The B.F.Goodrich Company 
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designed specially 
for large area 
blow molding scrap 


... priced competitively 





“ww Model MB 


Large area rejects, bottles, doll bodies, squeeze 
bottles, radio cabinets, juice containers, mixing bowls, 
toys...Model MB Granulators handle all types of 
blow molding and injection molding scrap with ease. 
A special cutting blade arrangement with 2 revolving 
and 2 stationary blades, including one with an extra 
shear angle, provides dependable high production 
grinding of all thermoplastics. And, to further ex- 
pedite cutting, the unique design of Model MB 
Granulators prevents scrap from bouncing around 
while being cut. 


Sturdily constructed of steel, Model MB Marvel 


with standard 


machines 


MARVEL SERIES 
GRANULATORS 


Series Granulators have a hinged hopper which may 
be mounted for feeding from either side of the ma- 
chine. And, for easiest cleaning and maintenance, the 
entire cutting chamber is exposed by simply tilting 
the hopper back. 


With these and the other famous features of the 
Marvel Series line, Model MB Granulators give you 
more for your money...more machine...more per- 
formance. Yet, you pay no more for a Model MB than 
you would for other machines that can’t do half the 
work. Why settle for less? Write for literature and 
complete information today. 


2 MODELS AVAILABLE: 10” X 12” OR 10” X 17” THROAT 
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Around the Corner... Around the Country 
America’s largest Plagtic Suppliers 


quality PLASTICS 
SHEETS - RODS - TUBES - FILMS 


20 SUPPLY CENTERS TO SERVE YOU 


Get finest quality Complete Plastic Stocks 
Cadco-manufactured Ready for Immediate Delivery 


NYLON » TEFLON + DELRIN « LEXAN from 22 Warehouses Coast-to-Coast 
@ Detroit, Mich. @ Indianapolis, Ind. 
Plexiglas®- Fiberglas”+ Polyethylene @ Grand Rapids, Mich. _—@ St. Louis, Mo. 
Cements + Styrenes + Vinylite’- Acetate @ Chicago, Illinois @ Kansas City, Mo. 
Mylar*+ Resins + Butyrate - Acrylics @ Cleveland, Ohio @ Minneapolis, Minn. 
@ Cincinnati, Ohio @ Los Angeles, Calif. 
Cadco precision and quality controls @ Dayton, Ohio @ So. San Francisco, Calif, 
assure finest plastic materials—best @ Columbus, Ohio @ Oakland, Calif. 
performance for every application. @ Toledo, Ohio @ Dallas, Texas 


Write for newest Cadco Nylon, Teflon Brochures— @ Akron, Ohio @ Fort Worth, Texas 
General Catalog and Prices @ Milwaukee, Wis. @ Houston, Texas 
e Anaheim, Calif. e Louisville, Ky. 


cadillac plastic (<= chemical company hcadec 


. PLaAsSTicse 


95111 Second Avenue/ Detroit 3, Michigan Olvisen of Dey a 
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Signs made 


from ‘Perspex’ 


stand out 


London Electricity Board fascia sign made by Haskins, St. John 
Street, London, E.C.1, to the design of Watson & Coates, 
Architects & Planning Consultants. The fascia is edge lit, 

and consists of clear ‘Perspex’ acrylic sheet engraved on the 
back, and mounted against black ‘Perspex’. The lettering 

was designed by Mr. John Farleigh and Miss Ann Camp. 


This strikingly simple fascia sign, the first of its 

kind in this country, shows the scope ‘Perspex’ acrylic 
sheet offers for eyecatching and imaginative design. It was 
made by Haskins for the London Electricity Board. 

The lettering is engraved on the back of clear 

‘Perspex’ sheet, which is itself mounted against black ‘Perspex’ 
The whole fascia panel is edge lit so as to illuminate all the 
engraved surfaces. In addition to being suitable for 
engraving and inlaying, ‘Perspex’ can be easily shaped 
into virtually any letter form. It is made in a very 

wide range of colours, and takes printing perfectly; 

its smooth but very durable surface is easy to maintain 
and will stand indefinite exposure to the weather. 

To combine eyecatching design with durability, 

specify signs made from ‘Perspex’, 


a a. ~ P 
. Pp } R Ss Pp I XY 9 ‘Perspex’ is the registered trade mark 
A / 4 , 


for the acrylic sheet manufactured by I1.C.J 


Imperial Chemical Industries Ltd., Plastics Division, Export Dept., Bessemer Rd., Welwyn Garden City, Herts., England. 
U.S.A. Enquiries to: ¥. B. Henriques Inc., 521 Fifth Avenue, New York 17, N.Y. 


Canadian Enquiries to: Canadian Industries Limited, Plastics Division, P.O. Box 10, Montreal, P.Q. 
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“XL’ Grade Stabilizers: practical way to improve appearance, 
upgrade performance of vinyl insulations 


Add an extra measure of heat stability...with- 
out changing your approved formulations 


It’s easy to see how an “XL” Grade Insulation Stabilizer 
improves the appearance of a vinyl compound. Improved 
natural color shows up clearly when you compare stacked 
spools of insulated wire side by side with regular stabi- 
lizer stocks. The upgraded color is remarkably well re- 
tained through processing and aging. Electrical and phys- 
ical properties are kept at superior levels through heat 
aging. Faster extrusion rates are possible. 

Unusually high heat stability of “XL’’ Grade Stabilizers 
helps provide these and other advantages. Their superior 


DYTHAL®xL Stabilizer for all classes including 
105°C primary insulations. 
Stabilizer for high performance 
light-and-weather resistant electri- 
cal compounds. 
LECTRO60®xL Stabilizer for economy in 60°C and 
higher-rated vinyls. 
Stabilizer for critical heat stability 
up through 90°C insulations. 
TRIBASE-E* XL Stabilizer—the general purpose heat 
stabilizer for primary insulation. 


“XL” Grade Insulation Stabilizers 


A Chemical Development of 


IN ational Baead ompany |. 


General Offices: 111 Broadway, New York 6, N. Y. 5 


DYPHOS® XL 


TRIBASE* XL 


RJ PCH SEHEOEEHOSHSOOEES 
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Gentlemen: Please send information on “XL” Grade Stabilizers 
for vinyl electrical insulations. 


Name 
Firm 
Address 


City & Zone 


a @eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


heat stability has now been definitely established in com- 
mercial use. 

Can you profit from this extra margin of heat stability? With 
“XL” Grade Insulation Stabilizers, you can increase on- 
wire resistivity, provide performance that exceeds indus- 
try standards. It may be possible to upgrade certain in- 
sulation formulations to the next highest class. And you 
can “build in” desired improvements without changing 
approved and established compounds. 


Your own wire extrusion studies can show you how the “XL” 
Grades combine improvements in appearance, electrical, 
physical and mechanical properties. For more informa- 
tion, simply mail the coupon below. 


* Trademark 


NATIONAL LEAD COMPANY KC-9901-A 
General Offices: 111 Broadway, New York 6, N. Y. 
In Canada: CANADIAN TITANIUM PIGMENTS LIMITED 


1401 McGill College Avenue, Montreal, Que. 


State 





The modern way to grind heavy and bulky parts 





MODEL 
HD-2H 
GRINDER 


... designed to cut today’s tougher plastics 


The FOREMOST HD-2H scrap grinder is engi- 
neered specifically to granulate large parts and 
heavy sections of the toughest plastics. It is ideal 
for grinding large blow molded pieces and purg- 
ings from polyethylene and polypropylene. Major 
blow molders have already adopted this versatile 
grinder as standard equipment. Here's why "a 
NO BOUNCE BACK This modern FOREMOST 
grinder combines a unique off-set rotor principle 
with a self-feeding action which completely elimi- 
nates bounce back of large parts. Cast in one piece 


of solid steel and driven from both ends, the rotor 


is designed to support continuous heavy duty 
grinding. The oversize 10’’x 14” throat is large 
enough to swallow even the new imperial gallon 
bottles as well as other large odd shaped parts. 
Power options from 7% to 15 HP—output up to 
700 Ibs. per hour. Rugged, versatile and efficient, 
the FOREMOST HD-2H is a must in any mod- 
ern molding operation. Write or call today for 
bulletin No. 303 for full information on this new 
grinder. 

The model HD-2H grinder is one of a family 


sized for ev ery scrap grinding application. 


FoREmMOST- 


Sold nationally by: 


THE RAINVILLE COMPANY 
Garden City, Ll. |., N. Y. 


83 DORSA AVENUE, LIVINGSTON, NEW JERSEY 


MACHINE BUILDERS, INC. 


Telephone: WYman 2-0900 
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What's News in Plastics. a 


Escon polypropylene 
for excellent electrical performance 


Excellent electrical properties 
combined with negligible water ab- 
sorption and high heat distortion 


point ... make Escon polypropylene 
particularly valuable for a wide 
range of electrical applications. Ex- 
amples include electrical insulation, 
cable connectors, TV backs and tele- 


“ENJAY CHEMICAL COMPANY 


ene of Escon crystals under polarized light, magnified about 300 times. 


phone components. Escon polypro- 
pylene offers plastics processors a 
balanced combination of properties 
for high-speed, low-cost production. 
Expert technical assistance is al- 
ways available. For more informa- 
tion write to Enjay, 15 West 5lst 
Street, New York 19, New York... 


UGH 


Typical Es Prope 


water » ahenatin per cent 
melting point, °F 
Vicat softening point (1 kg), °F 
volume resistivity, ohm-cm ......... 6.5 x 1016 
dielectric strength, volts /mil 
short time, ¥e” thickness 
step-by-step, 4%” thickness 
dielectric constant, 10° cycles ........... 2.0 
dissipation factor, 10° cycles. . . .0.0002-0.0003, 


TRY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 
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100,000,000 Ibs. of 
POLYOLEFINS PER YEAR WILL BE PRODUCED 


BY 10 CONTINUOUS PROCESSING LINES 
ng have been adapted by Baker Perkins to compaunding =) SNOW BEING BUILT BY 


polyolefins and other plastics. The operation of each B-P 

processing line is fully continuous from the feeding of the BAKER P ERKINS 
polymers, pigments, stabilizers and other additives to the 

discharge of the dried pellets ready for bagging. Each line 

includes a Force Feeder, *a Ko-Kneader (List System) 

Continuous Mixer, *a Cross-Head Extruder, *a Hot-Cutting 

Unit, Water Cooling Trough, Dewatering Conveyor and 

*Heating and Cooling Unit for the Ko-Kneader and Ex- 

truder. Individual lines are designed for 750, 1800, or 

3500 pounds per hour. 


*These units are shown in top photograph 


ADVANTAGES OF B-P CONTINUOUS 
PLASTICS PROCESSING SYSTEM 


¢ Improved Product Quality 


Maximum Operating Flexibility— 

Coloring, compounding, venting, modifying, blend- 
ing and homogenizing can all be accomplished in 
the same machinery without any alteration. 


Lower Installed Cost— : 
Single floor installation Modern equipment and skilled operators produce the preci- 
Uniform power loads minimize electrical wirin sion components of Baker Perkins plastics processing lines. 
P g The operator in the photo above is machining a Ko-Kneader 
requirements. screw on one of the many special purpose machine tools in 
Reduced Operating Costs Baker Perkins shops. Extruder screws are also machined on 
this same machine. Exacting quality control is maintained in 
all manufacturing operations at Baker Perkins. 


BAKER PERKINS INC. 


Low Maintenance Costs 


407 
CONTINUOUS CENTRIFUGALS * CONTINUOUS MIXERS © UNIVERSAL MIXERS SAGINAW, MICHIGAN 
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New PLIOVIC M-70 gives you smoother-flowing, 
smoother-coating plastisols 


Look closely at the drawdowns of plastisol films above. 
You'll notice that new PLiovic M-70 outshines a leading 
conventional plastisol modifier resin by reducing the 
streaking in thin films and the graininess in heavier 
films. 

The marked difference about PLiovic M-70? It features 
unusually small, low porosity particles. These particles 
not only assure smoother films and reduced viscosity, 


e 
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but they also minimize settling tendencies. Result? 
Compounders are permitted far greater latitude in 
quality and cost formulating. 

For a clearly superior modifying resin, consider PLiovic 
M-70. Further technical details, including a new Tech 
Book Bulletin—plus assistance with your applications 
— are yours when you write Goodyear, Chemical 
Division, Dept. J-9422, Akron 16, Ohio. 


GooD 


CHEMICAL DIVISION 


Lots of good things come from FY 


Pliovic —T. M. The Goodyear Tire & Rubber Company, Akron, Ohio 
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this job 
isn’t boring! 


No, because Valvair knows that smoothness of surface is directly related to O-ring 
life... to multi-million cycle dependability of valve performance. That's why Valvair 
is the only manufacturer of O-ring sealed spool-type air control valves who won't 
settle for a bored finish, no matter how good, for surfaces in contact with main O-rings. 


All Valvair Speed King’ valve bores are honed to an extremely smooth surface finish 
of 20 micro-inches or better... stems are polished to 10 micro-inches. Each part is 
checked, prior to assembly, with a surface measuring instrument to be sure it meets 
Valvair's high standards of surface finish. This painstaking attention to product 
quality is your guarantee of Valvair performance and service life. 


lf you stake your reputation on the design, construction or operation of air controlled 
machinery, can you afford to use less than the best. . . the most dependable control 
valve components? Your nearby Bellows-Valvair Field Engineer can tell you more 
about Valvair quality and versatility. Call him today. Or, for more information, write 
for Bulletin FL-61. Address Bellows-Valvair, Akron 9, Ohio, Dept. MP-1061. 


Bellows -\/alvair 


AKRON 9, OHIO 
DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
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Molding RCA television backs of Eastman polypropylene with a Natco 400-EX Screw-Ram, 


Amos Installs Natco Screw-Rams 


’ en h) 

‘Oy. a £ ' -  - — . : 5 ge . 
Y re vre ar. e esays Gerald 1away, Molding Superintendent 
Amos Moided Plastics 


inbura, indiana 


“Quality is important at Amos. We specialize in the custom 
molding of large precision parts. Our new Natco Screw-Ram 
machines are producing parts of extremely high quality involv- 
ing good finish, excellent color, and dimensional stability.” 

“We have both 425 and 850 ton Natco Screw-Ram machines 
in our plant with additional Natcos on order. For the first 
time, plasticizing capacity is no longer a limiting factor in in- 
jection molding. Our new Natco extruder machines produce bet- 
ter melt and more melt than we can use. Stock temperatures 
are considerably lower, resulting in better cycle time. In addi- 
tion, we have found these reciprocating screw preplasticizers 
give us quick color changes and exceptionally low scrap rates.” 

Natco Screw-Ram injection molding machines are built in 
stock sizes from 35 to 140 ounces. Write for information. 
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NO ONE 
CAN BEAT 
YOUR EXTRUSION 

COST 


Temperature control 
makes the difference 


Temperature control is the key 

to extrusion profits 

it affects output speeds 

Product quality. Maintenance costs. 

Operator efficiency. Even equipment versatility. 


Davis-Standard patented Thermatic extruders control 
temperatures efficiently throughout the extrusion process 


Stable operating temperatures. Thermatic air cooling eliminates 
the sawtooth or “cycling effect” of heat-off-cool systems. With 
one setting it provides the correct temperature for any com- 
pound. Uniform heat dissipation avoids “thermal shock”, pre- 
vents compound degradation or machine distortion. 


Rapid cool-off. Thermatic extruders cool quickly, evenly. Clean- 
up or screw changeover takes less time, lets you run another 
compound in short order. 


No material limitations. You run any thermoplastic resin with 
precise temperature control, no matter what operating tempera- 
tures are required 


DAVIS-STANDARD 


Division of 
FRANKLIN RESEARCH AND DEVELOPMENT CORPORATION 


14 WATER STREET,MYSTIC, CONNECTICUT 


thermatic 





When you’re running 
a Davis-Standard 
thermatic 
extruder 


Here’s how Thermatic cooling works 


Overbalanced cooling throws 

burden of maintaining precise 

temperature on sensitive proportioning 

control instruments where it belongs. 

Cooling air from blower passes between cylinders’ 
finned surfaces and cover’s inner wall. Converging 
shroud forces air through finned sections, resulting in 
even cooling over entire surface of each cylinder section. 


. Two heavy-walled aluminum finned half-cylinders in each 
heat zone provide large radiating area in minimum space, 
dissipate heat fast. 

. Zone divider plate assures adjustable, accurate temperature 
control in each heat zone. 

. Dampers give high temperature “oven effect” operation, 
speed warm-up. 

. High capacity blower produces more than adequate air flow 
for proper cooling of all compounds, even stubborn resins 
that tend to build frictional heat. 

. Patented inner liner directs air flow around fins for even cool- 
ing around entire circumference of barrel, resulting in even 
heat dissipation. 

. Tubular cast-in resistance heating elements provide 
extremely long life with complete safety regardless of voltage. 
Serpentine shaped for uniform heating. 

7. Intake damper provides infinite gradients of air intake for 
either natural draft or forced draft cooling. 

8. Xaloy-lined cylinder. 


Temperature control is one more reason why no one can beat 
your extrusion cost when you’re running a Davis-Standard 
patented Thermatic extruder. Write for complete information. 
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Color it exactly from batch to batch with the 

° 4 color you want from Dustless Drycol! Bold. 
i i Subtle. Any color! Metallic, fluorescent, 
opaque...or any other special effect! You 


S choose it! Dustless Drycol has it! 
; OW Comes pre-measured for easy and precise col- 


oring with either 50 or 100 pound quantities 


“ia, of any thermoplastic. You end the chance of 
D US I weighing error. You carry no large inventories. 


Write today for our Dustless Drycol color 


R swatch catalog. It would pay you to know more 
about the money you can save and the quality 
coloring you can get with Drycol. 


division of STUDEBAKER-PACKARD CORP., 
Kenilworth, N. J. 


Cable Address: GERING, Kenilworth, N. J. Teletypewriter: TWX Cranford, N. J. 137 * Sales Offices: 5143 W. Diversey Ave., Chicago 39, Ill. * 1115 Larchwood Rd., Mansfield, Ohio « 
103 Holden St., Holden, Mass. * 1855 Industrial St., Los Angeles, Calif. * 426 Los Ninos Way, Los Altos, Calif. * P.0. Box 963, Minneapolis 40, Minn. * 2141 Sunnyside Pi., Sarasota, Fla. 


e colors for all thermoplastics 
ENDIESS 4 ») P| in exact, pre-measured units 








These exciting new MPM 
ideas and features give you 
the finest in Thermoplastic 





Processing Equipment 


NOW EMBOSS RIGID STYRENE AND OTHER RESINS... for 
such products as lighting and decorative panels, new 
heavy sheet embossing equipment now makes casting 
dies for this purpose old fashioned. It’s an exclusive 
new concept for the continuous production of any design 
on any standard width of rigid styrene. A complete line 
of MPM equipment is available for sheet embossing, 
from the extruder to the finished sheet. 


FOR FILM AND SHEET PRODUCTION...from polypropylene, 
PVC and polyethylene, MPM’s equipment is as up-to- 
date as tomorrow. MPM’s patented “coat hanger” die 
provides uniform distribution of pressure and flow over 
the entire width of the film. Double shell roll construc- 
tion with high velocity water flow assures a uniform 
temperature to produce high quality film. Roll surfaces 
are mirror polished to obtain the finest roll and film 
quality. The precise speed and tension control of our 
take-up units results in exceptionally uniform winding. 


NEW DIE HEAD IMPROVES MONOFILAMENT PRODUCTION 
.. MPM’s improved pump-type die insures uniform 
pressure, preventing breaking and uneven diameters. 
You’re assured of constant, unvarying output and pres- 
sure regardless of pressure variations within the ex- 
truder itself. Complete monofilament lines, including 
extruder, dies, quench tank, godet units, drawing ovens 
and spoolers, are available from MPM. 


For more information on these and other MPM 
machinery, write for our new 16-page illustrated 
catalog and specifications sheets. 


¢@ Modern Plastic Machinery Corp. 


1 


General offices and engineering laboratories: 64 Lakeview Avenue, Clitton, N. J. 
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“ MUEHLSTEIN :< 


REGIONAL OFFICES: Akron « Boston « Chica Angeles « Toront 


PLANTS & WAREHOUSES: Akron « Boston « Chicas Detroit « Indianap 
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Between yesterdays dream and today’s reality 


. » 'B« ~— Ve * . rh —, 
Burlington Glass Fabrics and Tapes 
Hess, Goldsmith & Co., Inc.- World's oldest and largest weaver of glass 
A Division of Burlington Industries-1400 Broadway, New York 18 


Research and Development: Cedar Grove, N.J., Greensboro, N.C., High Point, N.C. Weaving: Cheraw, S.C., Altavista, 


Burlington 
Philadelphia, Pa., High Point, N.C. Finishing: Cheraw, S.C., Altavista, Va., Philadelphia, Pa., Cedar Grove, NJ. ‘ TZ. 


Va 
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Progress in 
Plastics by 


A MOLDER 
ON THE 
ted = 


Two of five new 6/8 oz. ma- 
chines at Pittsburgh Plastics. 
Booster power units increase 
injection speed and operate 
mold screws. Special sequenc- 
ing gives high speed automatic 
operation. 


One line of H-P-M’'s at Pitts- 
burgh Plastics Division, The 
Heekin Can Co. 


H-P-M modified 
standards tops with 
packaging molder 


OCTOBER 1961 


“We have 21 machines molding closures and packaging components. By 
modifying its standard injection machines to meet our high volume require- 
ments, H-P-M builds us equipment that is steady and reliable. As a leader 
in this highly competitive field, we must have good ma- 
chines to handle our round-the-clock production schedule. 
H-P-M’s have always given us profitable service.” 

ARTHUR S. JACOBS, Vice-President & General Manager 


Pittsburgh Plastics Division 
The Heekin Can Company, New Castle, Pa. 








The benefits of “custom design” to meet specific needs of a molder make 
H-P-M’s interchangeable unit principle popular in the plastic industry. The 
right clamp tonnage, type of injection, injection speed, plasticizing capacity 
— without the penalty of special engineering costs — makes for greater 
profits. Choose from four types of injection — conventional plunger, two- 
stage plunger preplasticizers, single-stage extruder and two-stage extruder 
preplasticizers; clamps from 200 to 2500 tons; shot capacities from 6 oz. to 
300 oz. Write for bulletin 6101. H-107 


DIVISION Koehring Company Mt. Gilead, Ohio, U.S.A. 





Speed... 
Precision... 
Versatility 


DAKE 


Reinforced Plastic 
Molding Presses 


GUIDED PLATEN—Assures accurate 
alignment 


AUTOMATIC, SEMI-AUTOMATIC, OR 
MANUAL CONTROL—For production or ex- 
perimental work 


FAST RAM APPROACH—Allows for fast 
closing and return of movable platen. Slows 
automatically as work is approached. 


ACCURATE, CONTROLLED PRESSURES—Give 
maximum on-the-job flexibility. 


ELECTRIC TIMER—Holds pressure during cur- 
ing cycle—adjustable from 3 seconds to 20 
minutes. Ram returns automatically. 


ADJUSTABLE STROKE CONTROL—Provides 
for automatic ram slowdown before 
contacting work. 


ADJUSTABLE PRESSURE—From V3 press 
capacity to full press capacity. 


75-Ton Dake Guided Platen Plastic Molding Press forming Stack-n-Nest tote 


pans at G. B. Lewis Company, Watertown, Wisconsin. 


Dake Guided Platen Presses are the latest de- 
velopment in the reinforced plastic molding 
field. They are job engineered to help you meet 
all molding requirements, as well as speed pro- 
duction output, and reduce operating costs. 
Their all-steel construction with long tie rod 


¥ 


bearings and larger diameter tie rods provide 
maximum rigidity to assure extremely accurate 
work with all types of plastic forms. Standard 
models are electric-hydraulic in operation and 
available in capacities from 25 tons to 600 tons. 
Write for Bulletin 405. 


DAKE CORPORATION 





DAKE 


PRESSES 


Hah DS 


Hond-Opercted Power-Operoted Guided Gaplype Movable 
Hydrovl« Hydroulic Platen Presses Frame 


648 Robbins Road 
Grand Haven, Mich. 
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Palleted # molding compounds 
for easier, low cost handling... 


Do you know that PLENCO phenolic molding com- 
pounds are now available at no additional cost on 
expendable pallets? These pallets are 35” x 45” (hold- 
ing 1500 Ibs.), or 42” x 42” (holding 2000 Ibs.), and 
you may specify the pallet size preferred by you. 

Both are neat, uniform shipping units that can be 
safely stacked three high because all bags on each 
pallet are spot-bonded to each other, imparting 
unitized rigidity. 

Palleted shipments reduce your direct labor hand- 


ling cost. We have also added one other feature for 
easy inventory control and inventory status. We now 
stencil the material and batch numbers, color, flow, 
and customer’s order number on the sides of the bag 
rather than the face. This makes identification easy 
and complete—with no need to climb on top of the 
load or remove a pallet to find out what’s under it. 

We don’t expect a pat on the back for an idea assimple 
as this; but it does show that we are thinking in terms 
of your convenience when using PLENCO products. 


a new convenience at no extra cost! 


PLASTICS 


ENGINEERING COMPANY 


Sheboygan, Wisconsin 


Serving the plastics industry in the manufacture of high grade phenolic molding compounds, industrial resins and coating resins, 
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PLASTIC DESIGN IDEAS 


SINGER sews up a case with plastic! 


To design their new portable sewing machine case, Singer Manufacturing Company needed a tough, lightweight 


material. They chose a new Koppers high-impact plastic . .. DyLENE® 400 polystyrene. 
The case is exceptionally strong and weighs only five pounds! It’s as compact as a small piece of luggage; 


easy to carry, easy to store, and it’s attractive. 
High-impact DyLENE polystyrene is strong, durable; it molds cleanly without sharp edges, eliminating costly 
secondary operations. It has a high surface gloss and smooth finish. DyLENE can take rough handling, it won’t 


chip or break. DYLENE comes in a wide range of permanent colors. 











MODERN PLASTICS 








Eight-foot giant 
weighs only 23 pounds 


This towering store display, molded for 
Green Giant, is an absolute traffic-stop- 
per. Because it’s molded from lightweight 
Dy.ite” expandable polystyrene, this 
8-foot-high unit weighs only 23 pounds. 
Dy LITE is strong, easy to mold to almost 
any size or contour, and easy to decorate. 
It’s a natural for any molded part where 
three-dimensional detail is a must. The 
Green Giant was molded by Weber 
Plastics, Inc., Stevens Point, Wisconsin. 


Learn how Koppers family of fine plastics can improve your product at less cost. 


Plastic gives portable TV 
strong case against heat 


Magnavox needed a high-impact, heat- 
resistant plastic for front and back pieces 
on their new 19” portables, so they chose 
specially developed Koppers polystyrene 
— DyLene® 800. This easy-to-mold plastic 
has exceptional strength, a heat distor- 
tion temperature of 195° F, and it meets 
all Underwriters Laboratory require- 
ments. It molds to all colors in a glossy 
finish. Parts molded by Superior Plastics, 
Chicago, and Alma Plastics, Alma, Mich. 


New spreader made from 
corrosion-proof plastic 


This new lightweight Seymour spreader 
can dispense weed killers, insecticides, 
fertilizers, ice melters and seed, yet it 
never corrodes. The hopper is molded 
from tough Super DyLan® high-density 
polyethylene. No need to worry if you 
drop it...it won’t break. This spreader 
won't leak or absorb odors, and it’s easy 
to keep clean. Spreader molded by Amos 
Molded Plastics, Edinburg, Ind. for Sey- 
mour Mfg. Co., Seymour, Indiana. 


KOPPERS PLASTICS i 


KOPPERS 


Contact Koppers Company, Inc., Plastics Division, Dept. 127, Pittsburgh 19, Pa. a 
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NEW! PREPLASTICIZER MODEL 
— 32/48-02z; 300 Ibs./hr. 
plasticizing capacity; variable 
speed hydraulic screw drive. 


NEW! 2-0Z. MODEL J— 
fastest fully hydraulic, 
fully automatic, 
molding machine ever 
built; only one of 

its kind in the world. 


NJEC 
ie 
ULDIN 


Y 
Give yourself every oppor- 
tunity for better, faster, more 
profitable production with 
De Mattia injection molding 
machines. 

From the brand-new 
preplasticizer model to the 
equally new and immedi- 
ately accepted Model J 2- 
ounce, there is a De Mattia 
fully automatic, fully hy- 
draulic machine to meet 
your specifications. 

Send for complete data on 
the De Mattia line today. 4/6-02. MODEL K-2 — the 12/16-0Z. MODEL M-2 — the 
maximum in continuous, standard for the industry, 
dependable, easy operation practically guarantees 
for record-breaking pro- production increase up to 


duction at minimum cost. 20%; 42” max. daylight; 
400-ton clamp. 


DE MATTIA MACHINE & TOOL CO.» Main Office and Plant: CLIFTON, N.J. 
Sales Representatives: ACME MACHINERY & MANUFACTURING CO., INC., 500 Saw Mill River Rd., YONKERS, N.Y.; 102 Grove Street, WORCESTER, MASS. 
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COAT? LAMINATE? MOLD? 
VACUUM-FORM? Find out 
the advantages of Lantuck 
NONWOVEN FADFICS ! yer ncemner 


companies are discovering the remarkable advantages of vinyl-coated non- 
woven fabrics. A major American automobile manufacturer, for example, 
used pre-formed door-panel skins of vinyl-coated Lantuck in '’61 sports 
models. And they proved so outstanding in both appearance and perform- 
ance that Lantuck has been specified for re-use in 62! Lantuck is made of 
fibers bonded together—and offers a combination of features impossible 
with woven or knit base fabrics. Moreover, it comes in many combinations 
of fibers and binders to produce precisely the characteristics desired. Send 
in the coupon below...we’ll show you how to add all these big advan- 
tages to the coated fabrics or coated-fabric products you produce! 


@ multi-directional stability —random-fiber distri- 
bution for equal strength and stretch in all 
directions 


formability— adaptable for deep embossing and 
pre-forming 


economy —cuts processing costs, offers extra 
value in end-use performance 


durability—has outstanding tear and seam 
strength 


B® smoothness — flat surface has no weave to show 
through 


@ processing advantages — guides easily, adheres 
well, die-cuts cleanly 


WELLINGTON SEARS CO. Dept. K-10-A 
Lantuck Division, 111 W. 40th St., N. Y. 18 


| am interested in learning about Lantuck for: 


___ calender coating — molding 


——vinyl laminating ——high-pressure laminating 
—— vacuum forming —_—. dielectric sealing 


Name 





Company 





Address 











LANTUCK quality bonded nonwoven fabrics 


WELLINGTON SEARS 


WELLINGTON SEARS COMPANY - 11] WEST 40TH STREET, NEW YORK 18, NY - AKRON - ATLANTA ~ BOSTON - CHICAGO - DALLAS - DETROIT- LOS ANGELES - PHILADELPHIA - SAN FRANCISCO 
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NOW... 


at competitive price... 


induction-heated 


water-cooled extruder 


AETNA- 
STANDARD 
Le) ©) =] Be Eo) @ 


HALE and KULLGREN PLASTICS DEPT. 
DILTS DIVISION 


613 E. Tallmadge Ave., Akron, Ohlo 


Model 150 has the same superior design, same induction heat- 
ing and water cooling features as the bigger, deluxe Aetna- 
Standard extruders. Delivers increased production (up to 1500 
Ibs./hr.) with less scrap on extrusion coating, laminating, blown 
film or flat film operations. 212” to 6”. 20:1 and 24:1 L/D 
ratios. Floor or carriage mounted. 

We can make quick delivery on this popular machine. Write 
or call for more information. Ask for a free Plastics Weight 
Calculator...a new, advanced useful tool. 


Black-Clawson Furnishes Complete “Packaged” Machine Lines, 
from unwind to winder, for Extrusion Coating and Blown Film. 
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Got tough production requirements 
for molding reinforced plastics? 


ERIE 
WILL BUILD 
THE PRESS 


When you have difficult or unusual requirements in low 
pressure molding of reinforced plastics, an Erie hydraulic 
molding press may be the machine you need. 


Both the conventional 4-rod type and the new welded frame 
design (illustrated) provide variable opening and closing 
speeds, adjustable stroke and adjustable press tonnages. 





Erie hydraulic presses for reinforced plastics molding are 
designed and built to meet production requirements. 
Custom-designed presses can be manufactured to suit your 
specifications over a wide range of capacities: machines with 
capacities from 50 tons to 1,000 tons are operating success- 
fully in many customer plants. 


In addition, standard Erie hydraulic presses, with conven- 
tional die areas, are available in a range of capacities up to 
750 tons. 


Erie hydraulic presses are operated by semi-automatic con- 
trol, and can be cycled manually for die set-up. Accurate 
control is provided to suit the material being molded. 


For the complete story, write Erie Foundry Co., Erie, Pa. 


RI ERIE FOUNDRY 
COMPANY eniz, pa. 


¢ Manufacturers of Forge Shop Machinery +» Hydraulic Presses * Special Machines 
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General Electric Makes 
Eddy-current-coupling Drives 


And they’re dependable drives. The complete line includes 
water-cooled and air-cooled eddy-current couplings. We 
call them AIWAJROL drives. Ratings are from 1 to 

150 horsepower, operating from standard a-c power. 


A General Electric AWAJROT drive is not just another 
eddy-current coupling. For instance, in the water-cooled 
coupling, water control is packaged. You’ll see much less 
external piping. Furthermore, the coupling is protected from 
flooding—and the air gaps are dry, preventing corrosion. 


KINAJROL Couplings are compact, field proven and 
dependable. General Electric has had a good deal of 
experience in the engineering, manufacturing, and 
application of packaged adjustable-speed drives. And we 
know how important service is to a customer. 


KINAJROL —2 good product, with the kind of service 
you can depend on. Please call your nearest General 
Electric Sales Office for further details. 


*Trademark of General Electric Company 


821-07 


AIR COOLED, 7-1/2 to 100 HP WATER COOLED, 25 to 150 HP AIR COOLED, 1 to 5 HP 


DIRECT CURRENT MOTOR AND GENERATOR DEPARTMENT 


GENERAL @@ ELECTRIC 


ERIE, PENNSYLVANIA 
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L-500-24/32 ounce LESTER in 
operation at Superior Plastics, Inc. 


Sh 


Here’s why...... 


WE PREFER LESTERS.:**4* 


for better radio cabinets and TV bezels as large as 28 oz. 





“‘We have run over 280,000 of these TV bezels, Superior Plastics, Inc., in Chicago, does 
weighing 26 ounces, on our 24/32 ounce Lester, at expert custom molding and extrusion of a wide 
the rate of approximately 1250 pieces per day. This range of quality work, including critical radio 
hi-heat, hi-impact polystyrene part must have a high cabinet and TV bezels. Having faced every 
glossy finish. Now here’s why we prefer THE Lesters: imaginable demand of injection and extrusion, 
and as a result of experiences such as that 
described here, Superior Plastics now has 11 
Lesters out of the 22 machines in their shop 
— plus 6 extrusion machines and complete 
painting and finishing facilities. 


“For one thing, this part is produced with an ex- 

ceptionally low rate of scrap. For another, our Lesters 
give us more hours of profitable service per year — 
we find them maintenance free equipment—and we 
run night and day, five or six days a week.” 
For a detailed description of the complete 
Roy Kinsey line of Lester Injection Molding Machines 
Plant Manager from 2/3 ounces to 24/32 ounces, write today 
Superior Plastics, Inc. for Bulletin 204-A. 











LESTER INJECTION MOLDING MACHINES | 


Distributed by Lester-Phoenix, inc. ©2621-NChurch Avenue « Cleveland 13, Ohio 
Agents in principal cities throughout the world 





OCTOBER 1961 31 





A PROGRAM FOR ALL DEMANDS 








The progressive application of plastics in industry and trade re- 
quires efficient processing machines. Battenfeld automatic ma- 
chines meet these requirements and impress by reliability and 
economical production. We are pleased to inform you of our 
manufacturing program and to assist you in solving all your 
production problems. 


Main Office and Plant 


BATTENFELD MASCHINENFABRIKEN GMBH 
Meinerzhagen/Westf., GERMANY 
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BATTENFELD 


MACHINES FOR PROCESSING OF ALL PLASTIC MATERIAL 


More than 7000 Battenfeld auto- 
matic injection molding machines 
are in operation in 67 countries all 
over the world. This figure evi- 
dences the confidence in our ma- 
chines and is a proof for the ca- 


pacity of our production plants. 


We build machines handling work 
pieces with a weight up to 25 kgs. 
for the still increasing needs of in- 
jection molding equipment with 


large sizes. 


BATTENFELD CORPORATION OF AMERICA 
959 W. Grace Street, CHICAGO 13, Ill. 

with Sales and Service-Organisations in 

ENGLAND: Battenfeld (England) Ltd., Great South West Road, Bedfont, Feltham, Middx. 
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... packaging that 
is safe, non-toxic 
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use Pfizer CITROFLEX® A-4... accepted by the F. D.A. 


Here’s food for thought. Now, you can choose a food-package plasticizer that is safe, 

non-toxic, odorless—and economical. Pfizer CITROFLEX A-4 has been accepted by 

the F.D.A. for use in packaging for both fatty and non-fatty foods. It shows excellent 

results in plasticizing vinyl films, coatings and plastisols...also in polyvinyl acetate 

adhesives. Look to Pfizer first for a complete line of non-toxic plasticizers. Send for 

Technical Bulletin #31 on Citroflex Plasticizers. Write to Chas. Pfizer & Co., Inc., CHEMICAL SALES DIVISION 
Chemical Sales Division, Plastic & Plasticizer Dept., New York 17, N. Y. : 

B® FOR OTHER-THAN-FOOD APPLICATIONS, INVESTIGATE THE PFIZER LINE OF 
STANDARD AND CUSTOM-TAILORED MORFLEX® PLASTICIZERS, WHICH INCLUDES: 
Morflex® ADIPATES, Morflex® AZELATES, Morflex™ POLYESTERS, Morflex? SEBACATES. 
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Binks Formulator and a Turbulator Gun let you... 


7 SPRAY or POUR 


multiple component 
materials 


The rapid development of new multiple compo- 
nent finishes, coatings and build-up materials 
demands advanced equipment for proportioning 
and spraying (or pouring) them. Binks Formulator 
and Turbulator Gun answers this need. 





Binks Turbulator Gun will handle the fastest 
reacting materials without clogging. It’s a high 
energy internal mixer designed for hand or auto- 
matic spraying or pouring of mixed components 
up to 10 lbs. per minute. The gun blends materials 
from 1 to 50,000 cps . . . permits staged intro- 
duction of plural reactants... mixes slurries and 
semi-solids. And, it is easily cleaned and oper- 
ated by non-skilled workers. 


Binks Formulators automatically proportion two 
resins and deliver them as separate fluid streams 
to the Turbulator Gun. Formulators are air op- 
erated and pump directly from original 1- to 55- 
gallon containers. Ask about a demonstration. 


Send for bulletins A-101-2, 
A-101-4R and A-101-9 for all 
the facts. Ask your Binks 
Representative for copies; or, 
write to the address below. 


Insulate a seven room house with plastic foam (left) in an 8-hour day using 
Binks equipment. The Formulator (lower left) handles resins up to 50,000 cps 
without heating. Pouring of component materials (lower right) is also an easy 
process with a Binks Formulator and Turbulator Gun. 


Ask about our spray painting school. 


Open to all-_NO TUITION Binks Manufacturing Company 3134-4 Corroll Avenve, Chicago 12, Il. 
... covers all phases. REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES + SEE YOUR CLASSIFIED FR DIRECTORY 


Binks: ) Everything for spray painting 
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MOL-REZ 
SYNTHETIC 
RESINS 


PLEOGEN 
sUU=[S 


ARCHITECTURAL PANEL RESIN 











A light-stabilized polyester for corrugated 
panels and flat sheet, noted for its excel- 
lent color, wetting, and other handling 
properties; uniform gel time; and supe- 
rior physical properties when reinforced 
with glass. 


be 
A 
For the > oer 
based panel re: :% 
Thedapeice cata ot bie resin permits faster | a 
operation of continuous laminating processes _ 
and results in higher flexural, tensile, and other 
physical properties. PLEOGEN 1300-LS can be 
thinned either with methacrylate for maximum 
weatherability or with styrene for maximum _ 
economy. Customer acceptance of PLEOGEN 
-1300-LS in reinforced panels is supplemented — 
by exhaustive testing in the meee bia the 
mental testing facilities. 


Write today for data pet 
on PLEOGEN 1300-LS. | 


MOL-REZ DIVISION 


American Petrochemical Corporation 
3134 California St. N.E. 
Minneapolis 18, Minnesota, U.S.A. 
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Activity in methacrylates indicates a growing market 


Although there has been little sensationalism in the growth of methyl methacrylate 
(MM) for the past year there have been several interesting advances that warrant 
particular attention to this material which is generally recognized as the most beau- 
tiful and most immune to outdoor weathering of any thermoplastic. 

Latest development is the introduction by Rohm & Haas of a new 
formulation of Implex, a heretofore opaque high-impact, modified MM that has 
been steadily expanding its penetration into the so-called 40-to-70¢ engineered 
molding materials markets. All Implex formulations sell for $0.465 in natural color 
and quantity lots (20,000 lb.); standard colors are $0.485. The new formulation, 
Implex R, is most unusual for a modified impact material in that it has a high degree 
of transparency—it has a 76% light transmittance in 0.125-in. thickness. And yet 
it has double the highest impact strength available in previous formulations as well 
as vastly increased color scope. Like all other Implex formulations it is dimen- 
sionally stable, has low water absorption, is chemically resistant (including lipstick 
stains), is color stable, free of odor or taste. Its specific growth is 1.08; other 
Implex formulations range from 1.12 to 1.18. Its suggested uses include housings 
for machines and appliances, radio and television receivers, automotive arm rests, 
telephones, knobs, business machine keys, toys, sporting goods, etc. 

The other four Implex formulations are A for impact; B for high gloss, 
better flow and moderate impact; C for maximum stain and abrasion resistance 
with moderate impact; and F for high heat distortion and moderate impact for use 
in vending machine canisters or in receptacles containing beverages, powdered 
cream, etc. It has received National Sanitation Foundation approval for pipe used 
for potable water. Like all other thermoplastics, these various formulations are re- 
quired to meet the different needs desired by the user. 

Rohm & Haas has also announced a new cast MM sheet size, 60 by 
120 in., to expand its line of large sheets, which also include dimensions of 102 
by 144 in. and a 96- by 144-inch. The broad range of large sheet sizes in various 


As evidence of its faith in an expanding market for MM sheeting, Rohm & Haas 
has just finished expanding its casting operations at Knoxville, Tenn. 

Another compartively new MM by Rohm & Haas is Tuffak, a flexible, 
tough sheet as thin as 0.050 inch. It will be discussed in more detail later. 


New MM sheet producer 

Borne-Lite Corp., Landover, Md., a subsidiary of Borne Chemical Co., is now in 
commercial production of Monocite cast MM sheet for the fabricating, lighting, 
and sign industries. The firm claims to be the first to offer panels up to 72 by 96 in. 
in color, without surcharges. The plant has been designed with special facilities so 
that it may specialize on individual orders. Production is expected to be over 1 mil- 
lion Ib. this year, rising ultimately to the plant’s 6-million-lb. capacity. 

Monocite is a trademark coined by Du Pont for use by firms 
who cast Du Pont MM monomer according to standards set by the pro- 
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Dry Colors — Now, with Ferro Dry Colors, you can suc- 


cessfullv drv color all types of thermoplastic resins in your 


plant. This enables you to reduce inventory, cut material 


waste, lower vour coloring cost. 


Dustless Dry Colors — Ferro’s new line of nondusting 
pigments enables vou to color granular thermoplastic resins 
easily and with a minimum of dust contamination. These 
new colorants are truly dustless . . . adhere better to the 
granules and improve color dispersion. Now dry coloring 
is possible with the cleanliness previously available only in 


premium priced pre-colored resins or color concentrates. 


Dry Coloring with Ferro PrePaks — The need for weigh- 
ing and handling colors is eliminated with the PrePak 
system. Available in PrePak weights to suit your production 
requirements, the use of PrePaks contributes to plant clean- 
liness . . . and reduces the hazards of color contamination. 
It also adds convenience to your color-mixing operation 
and lessens the chance of error. 


Polyester Color Gelcoats — You have a complete line 
selection of colored gelcoats for reinforced plastics. Ferro 
geleoats produce smooth, high-gloss colored surfaces that 
will not absorb water . . . resist cracking and abrasion. 
The gelcoat line includes fire-resistant and boat-interior 
coatings. Color chart available. Special colors to your 
specifications. 


Polyester and Epoxy Pastes — Easy stir-in coloring of the 
liquid polyester and epoxy resins is possible with Ferro’s 
color pastes. The concentrates provide the highest pigment 
concentration ground into a 100% liquid epoxy resin or, in 


the case of polyester concentrates, ground into a reactive 









Headquarters for Plastic 


COLORANIS 


A complete Service—Worldwide 


Wherever in the world you are, Ferro is not far away... 
with a complete line of colorants and services that get you 
into production fast. You can depend upon Ferro color- 
matches — for Ferro knows plastics, and its colorants are 
consistently uniform and stable. Write for detailed litera- 
ture! See list below for nearest Ferro Color Service. 


polyester resin. Extreme care has been taken to use only 
pigments with the utmost in stability in these two lines. 
Samples and color charts available. 


Inorganic Pigments — Ideal for use in all plastic resins. 
They are extremely heat resistant and will withstand attack 
by acids, alkalies and weather conditions. Because of these 
and other important properties, they are finding wide ac- 
ceptance in the new high-temperature resins. Color chart 
available. 

Purified Pigments for Fluorine Resins — A new line 
developed especially for fluorine resins, these pigments 
contain an absolute minimum of soluble salts. For this 
reason they have superior electrical properties and are very 
easy to disperse. 

Silicone Color Concentrates — Specifically designed for 
use in silicone rubber. Ferro inorganic pigments are pre- 
ground into a low-viscosity, silicone, gum-stock carrier, 
substantially reducing the time required for grinding or 
other processing during molding. This also reduces dusting 
and cleanout time saving. The standard line of Ferro 
inorganic pigments is also excellent for use in silicone 
paint compounds. Color samples available. 


For producing “salt and pepper” effects in plastic resins. 
They are available in five colors . . . in large or small 
speckles, thermoplastic or thermoset. 


For further information on any of these plastic colors, 
write the Ferro Color Service Center nearest you. 
Cleveland 5, Ohio, 4150 East 56th St. ¢ Los Angeles 22, 
Calif., 5309 S. District Blvd. ¢ Elizabeth, N. J., 107 Trum- 
bull St. © N. Miami Beach 69, Fla., 1020 N. W. 163 Drive. 
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ducer. Du Pont has had no MM sheet casting facilities of its own since shortly 
after the war. 


Another MM casting plant expands 
Cast Optics Corp., Hackensack, N. J., a producer of MM cast sheet for 15 years, 
has added a new “automated” casting facility that will produce 7 million lb. of 
sheeting yearly. Automation could be an exceedingly important factor in MM cast- 
ing, since there has always been a great amount of hand labor involved that results 
in comparatively slow production rates. This is Cast Optic’s third expansion in the 
last six years. 


New MM plant to produce in 1962 

American Cyanamid has stated that its new MM molding material plant is 
scheduled to come into production in mid-1962 at Wallingford, Conn. The mate- 
rial will be produced under a license from I.C.1. of Great Britain. American Cyana- 
mid purchased Wasco Chemical, Cambridge, Mass., last spring and will operate it 
as a division of the parent company. Wasco is primarily a producer of cast MM 
sheet under the tradename of Acrylite, with plants at Cambridge; Sanford, Me.,; 
Kearny, N. J.; and Toronto, Canada, and claims to be the second-largest producer 
of MM sheet in the United States. The company also operates True-Scale Inc., 
producer of fiber-reinforced plastics in Wichita. In addition, its Wasco Consoli- 
dated S.A., a Swiss corporation located in Geneva, has joined with two British 
firms in the development of a new plastic printing plate. 


Other methacrylate developments 
Escambia Chemical has made no recent announcements but is operating a pilot 
plant to produce MM at Pensacola, Fla. There has as yet been no word on the 
selection of a site to build a commercial plant, but it will probably be located near 
a source for isobutylene, since the company’s new process is based on that material. 
It is believed that the firm will concentrate on coatings rather than plastics materials. 

U. S. Plastic and Chemical Corp., Metuchen, N. J., long-time producer 
of MM sheet for buttons, has developed an improved material under the trade- 
name of Lustrelite. The new sheet is said to produce buttons with improved resist- 
ance to dry-cleaning solvent and heat, more brilliance, and better dyeing results. 

Commercial Plastics of Florida’s newly expanded quarters for the 
Florida Boat Shield Co. of Jacksonville, Fla. (formerly in Starke, Fla.), will give 
Commercial Plastics & Supply Corp. of New York a major division for fabrication 
and distribution of MM as well as other plastics. The parent company’s only other 
fabricating plant has been Comco Plastics in Richmond Hill, N. Y. 

Owens-Corning Fiberglas announced some time ago that the company 
would produce fibrous glass-reinforced panels using Du Pont’s Lucite Sirup as the 
bonding resin in order to give its customers a material that will withstand longer 
and more severe weathering exposure. U. S. Rubber has been distributing for some 
time such a material, produced by Russell Reinforced Plastics Corp., Linden- 
hurst, N. Y. 

Goodyear Aircraft Corp. is investigating the possible applications for 
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Progress 
Through 
Chemistry 


where quality 
is a matter of life or death 


In the manufacture of medical! 
tubing there is no margin for error 
human lives hang in the 
balance. That is why manufacturers 
of medica/ tubing and apparatus 
have adopted VYGEN 120 the 
quality PVC resin that satisfies the 
rigid government specifications 
VYGEN 120 is not just another 
quality resin, but one of a family 
of specialized resins developed 
and manufactured to meet the 
requirements of the processor and 
the demands of the end product 
No matter what your processing 
requirement, you should /ook to the 
VYGEN family of PVC resins just 
right for every application. For 
complete information ca 
us today! 


ct 


VYGEN 105 


A usmteal Lhivsuin 


GENERAL | 


rea, Set & weet 


THE GENERAL TIRE & RUBBER COMPANY 
Chemical Division - Akron, Ohio 


Chemicals for the rubber, paint, paper, textile, plastics and other industries: GENTRO SBR 
rubber * GENTRO-JET black masterbatch ¢ GEN-FLO styrene-butadiene /atices ¢ GEN-TAC 
viny! pyridine latex ¢ GENTHANE po/yurethane elastomer ¢« VYGEN PVC resins * KURE- 

BLEND TMTD masterbatch ¢ KO- BLEND /nso/ubd/e su/fur masterbatch 
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its stretched methacrylate sheet for non-aeronautical uses. It now goes primarily 
into windows, canopies, and windshields of jet airplanes. 





AviSun unveils 100-million-ib. PP plant 
Dedication of AviSun’s new facility at New Castle, Del., revealed the first complete 
100-million-lb. plant for PP in the world. Other companies are approaching (or 
possibly surpassing) this mark by adding 40- or 50-million-lb. units at a time. Since 
the total PP consumed in 1961 is not expected to be over 80 million lb., they are 
waiting until the market develops. The AviSun plant is adjacent to its 10-million-lb. 
cast PP film plant where Olefane film is now being produced for bread wrapping 
and other uses. Oriented film is now also made in this facility. 

American Viscose joined with Sun Oil to create AviSun in 1959. The 
two had both been developing PP independently—one specializing in film and fiber, 
and the other in molding and extrusion materials. 

Previous to the dedication, AviSun had announced four new impact 
molding grades, with each offering a step-up in impact strength at room tempera- 
ture. In one grade, low-temperature impact strength is retained down to —10° F. 
Prices for the new higher impact grades are 44 and 45¢/lb.—regular PP is 42 
cents. One of the new grades is suggested especially for bottles. 

The company has also announced a new modified PP that sells for 36 
cents. The filler has not been specified. It is a blue-gray molding resin with high 
rigidity and heat distortion values, good dimensional stability, and good creep resis- 

tance. It is suggested particularly for electrical components and automotive parts. 





Oil company acquires plastics-chemical firm 
When Atlantic Refining purchased J. P. Frank Chemical it represented further 
evidence of the fact that nearly all petroleum companies are determined to enter 
the finished plastics area come hell or high water. Apparently over-capacity and 
low profits mean little to them—they are accustomed to it in their own field. They 
have the money to invest and the chemical industry is a natural outlet for their 
products. Some of the old-timers no doubt also have been shocked to find that more 
profit can be made by selling chemicals in quarts than by selling oil or gasoline in 
barrels. On the other hand, it also seems that top management in petroleum com- 
panies has difficulty in realizing that plastics isn’t sold like gasoline. For example 
they stew over the necessity for hiring a large crew of men to handle technical 
service for customers—this service is provided for oil companies by service men in 
gasoline stations. The chemical men in petroleum companies understand this need, 
but management is often hard to convince. Nevertheless the oil companies are 
determined to move in—furthermore they know that a “one-plastics” operation 
is seldom profitable and it can be expected to branch out into a variety of materials. 
In the meantime, chemical or plastics producers are also moving into petroleum 
company alliances in order to secure their supply lines. As a result, it won’t be long 
before petroleum companies become major plastics suppliers and chemical com- 
panies may well be in the petrcleum business. 

The acquisition of majority interest in Frank by Atlantic, with the 
retention of present management, gives Atlantic Refining Co. plastics know-how 
but it will take time for adjustment. A resultant move may well be production of 
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To give their products outstanding visibility on 
the fairway and at the sales counter, golf-ball 
manufacturers rely, among other things, on an 
unbeatable threesome that includes the right 
compounding ingredients, the right vulcanizing 
conditions and the right TITANOX pigments. 

These white titanium dioxide pigments are 
ideal for whitening and brightening golf balls— 


PTETANOX 
the white that’s right 

on 
gate 
ball 





from the raw material used for cover stock to the 
final bright coating applied to the finished ball. 

As it is with golf balls, so it is with a wide 
range of other rubber and plastic products— 
there’s a TITANOX white pigment to do the 
job efficiently. Titanium Pigment Corporation, 
111 Broadway, New York 6, N. Y. In Canada: 
Canadian Titanium Pigments Ltd., Montreal. 


TITANIUM PIGMENT CORPORATION 


SUBSIDIARY 


OF NATIONAL LEAD COMPANY 
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its own vinyl chloride monomer despite today’s burdensome over-capacity. Frank 
is a completely integrated company (except for monomer) from polymer and 
plasticizer to finished goods for the converter, but also sells a large portion of its 
resin to other processors. It is no secret that the company has long recognized the 
necessity for expansion of its resin facilities in order to obtain larger sales volume 
and has apparently found a willing cocperator to provide the needed capital. 


Prediction for '66: 600 million Ib. of foam 

In a remarkable survey of the foam market given at a recent meeting of the Amer- 
ican Institute of Chemical Engineers, John C. Tallman of Du Pont’s Marketing 
Research Division predicted that total plastics foam consumption in 1966 would be 
620 million Ib., of which 275 million would be flexible and 345 would be rigid or 
semi-rigid, the latter including non-resilient insulating materials and semi-resilient 
foams such as the polyolefins. The separation into various materials is as follows: 
for flexible foams—polyurethanes, 235 million lb.; PVC, 35 million; others 5 
million; for rigid foams—polystyrene, 130 million; polyurethanes, 130 million; 
polyolefins, 35 million; polyepoxies, 20 million; PVC, 20 million; phenolic, 5 mil- 
lion; others, 5 million. Estimates for 1961 for flexible plastics foams are: poly- 
urethanes, 100 million lb.; PVC, 10 million; others, 2 million. Rigids are primari- 
ly: polystyrene, 60 million Ib.; urethane, 15 million; PVC, 2 million; and various 
miscellaneous quantities of other plastics. 

Mr. Tallman’s estimate on PVC is especially remarkable since no one 
has been willing to go out on a limb in predicting its possibilities. He separates 
PVC foam into the following principal end uses: furniture, 10 million lb.; auto- 
motive, 15 million (laminates with vinyl sheet or fabric are included in automotive, 
with an additional 5 million lb. for handbags and luggage); insulation for piping 
and equipment, 3 million; foamed wire insulation, 10 million; flotation products, 4 
million; and miscellaneous, 8 million lb. and perhaps much larger. His estimate on 
foamed vinyl for textile use in outerwear garments supposedly includes laminates. 


Where will foam be used? 

In 1966 Mr. Tallman expects to see 80 million lb. of urethane in furniture, 60 
million in bedding, 15 million in carpet cushioning. He thinks urethane automotive 
cushioning will go to 40 million Ib. in 1966, or double the 1961 use—other 
automotive use may be 25 million lb. in 1966. Textile laminates for outerwear use 
should be at least 15 million Ib. in 1966—may well be much more, but vinyl may 
move in for part of that market. Mr. Tallman predicted that the building industry 
alone will consume 55 million lb. of rigid polystyrene and 30 million Ib. of rigid 
urethane in 1966 (potential market in construction is over a billion pounds). 
Various forms of insulation will consume most of the rest of the 620-million-lb. 
total for 1966. Packaging he lists as using 5 million lb. of flexible urethane, 5 
million of rigid urethane, 15 million of polystyrene, 5 million of polyolefins. The 
epoxy estimate of 20 million for 1966 includes low-temperature insulation such 
as warehouses, refrigerators, transport, etc., and piping. 

Mr. Tallman also pointed out that over-capacity in flexible urethane 
is already a problem—there is already enough to supply potential demand in 1966. 


For additional and more detailed news see Section 2, starting on p. 232 
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NEW MACHINERY- EQUIPMENT 


Specifications, claims made, and prices appearing in these pages are those of the 
manufacturers or sellers of the machinery and equipment described, or their agents.” 


Injection machine is equipped with in-line screw preplastication 


The Farrell Watson-Stillman S-20-350 
injection machine is equipped with in- 
line screw preplastication. However, 
it is not to be confused with recipro- 
cating-screw machines. In this unit, 
the screw does not reciprocate within 
the cylinder, as it does in conventional 
screw-ram machines. Injection takes 
place as the extruder barrel rides over 
a hollow, stationary ram which tele- 
scopes into its forward end. Material 
is forced from the extruder barrel 
through the axial hole in the station- 
ary ram and into the mold. This sim- 
plifies the screw drive, since it need 
only provide for rotating the screw 





rather than simultaneously rotating jection stroke. Maximum speed ranges to 20% by 35 in. may be handled. 
and reciprocating the screw. An hy- between 700 and 900 cycles per hour. Daylight opening is 32 inches. Rated 
draulic motor powers the screw and Maximum injection pressure is 20,000 maximum power consumption of 
provides for stepless variation of p.s.i. using a 2000 p.s.i. hydraulic heater units is 32.3 kw. Farrell-Bir- 
screw speed. Maximum shot capacity pressure. Clamp capacity is 350 tons mingham Co. Inc., Watson-Stillman 
is 20 oz. (styrene) and plasticating and clamp stroke is 24 in.; minimum Press Div., 565 Blossom Rd., Roch- 
capacity is 210 lb./hr. on a 5-in. in die thickness is 8 in. and molds up ester 10, N. Y. 


Extrusion screen changer 

The Sterling Automatic Screen Changer consists of three 
sections: main body and two sides, each side containing 
the breaker plate and screen pack. An adaptor at each 
end of the body is used to mount the screen changer 





between the extruder and the die. Resin entering from 
the extruder is diverted by a valve in the center section 
to either the right or left hinged leg; whichever one has 
the clean screen pack. The material flows through the 
hinged section through streamlined channels where a 
second valve channels it to the die, keeping it out of the 
other side. While one side is in use, a clean screen pack 
is inserted into the other side. Sterling Extruder Corp., 
1537 W. Elizabeth Ave., Linden, N. J. 


Prices are deemed to be F.O.B. sellers’ plants (unless otherwise stated), 
are for “‘standard’’ models, and are subject to change without notice. The 
publishers and editors of Modern Plastics do not warrant and do not 
assume any responsibility whatsoever for the correctness of the same or 
otherwise 
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Hopper-drier units 

Newly redesigned blower units and drying hoppers are 
now available from Thoreson-McCosh. The blower units 
contain new and quieter blowers. Hoppers are available 
with split and hinged tops which facilitate cleaning. All 
hoppers are designed to permit free and uniform air flow 
through the material and are dust-tight, with special 
permanent filters in the lids. All units are built on a semi- 
custom basis to suit the output of the machine requiring 
the hopper drier unit. Hoppers have sight glasses to 
monitor level of material. Thoreson-McCosh Inc., 18208 
W. McNichols Rd., Detroit 19, Mich. 


Hot-air welding tool 

Designated the Leister Model LPS, this electro-hot-air 
unit is designed for welding most thermoplastics. Weigh- 
ing only 1 Ib., the device can use air from the regular 
supply system or from special blowers which are avail- 
able. A replaceable plug-in heating element simplifies 
repair and changing of ranges for very-high-temperature 
operation. Ordinary-temperature range changes are made 
by a switch on the handle; exact adjustments are made by 
regulating the air supply. A thermostat protects the tool 
against operation without air. Supplied with vinyl air 
hose and extra nozzles, the unit is priced $49.50 F.O.B. 
Newark. Both 110- and 220-v. models available from 
stock. Weldotron Corp., 907 Frelinghuysen Ave., Newark 
14, N. J. 


One-point control for 3-roll mill 

High-speed 3-roll mills in all sizes from 442 by 10 in. to 
16 by 40 in. are now available with one-point hydraulic 
adjustment of roll spacing and pressure-recording gages. 
Designed for operations using a floating center roll, the 
single-point adjustment, as contrasted to the conventional 
four-point adjustment on regular mills, is said to reduce 
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METALLIZING CYC 





This is what our customers tell us about the NRC 

Model 3156 vacuum metallizer. “You can cut cycle 

time in half... reduce production time up to 75% 
. speed deliveries 100%. 


Here’s the most efficient, most reliable metallizing 
equipment available . . . manufactured by the real 
leader in the industry—NRC Equipment Corporation. 


Look at these exclusive, standard features of the 
NRC Model 3156 Metallizer. 


Ultra-high-speed diffusion pumps. . . assuring fast AUTOMATIC CONTROLS 


pump-down and low back-streaming, trouble-free require little training to 
operation. 


provide correct, economical 
Rotary Gas Ballast vacuum pump... an NRC first... operation. 


prevents downtime by eliminating pump oil contam- 
ination. 


Accurate, reliable vacuum gauges... provide long 
life and accurate readings. 


Interested in cutting your operating costs ...increas- 
ing your production? Contact your nearest NRC 


Equipment sales office, or write for our new Vacuum a 
Coater brochure. Ni rR 


f{uhcidi Neti 1 i ZQUIPNENT 
A y of Nat Research Corporation CORPORATION 





160 Charlemont Street, Dept. 19-J 
Newton 61, Massachusetts 


MANUFACTURING PLANTS AT NEWTON, MASSACHUSETTS AND PALO ALTO, CALIFORNIA 
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set-up time and cut cleaning time in half. Special equal 
izers maintain equal pressure and parallelism between the 
rolls, assuring uniform mixing action. A special overload 
system is built into the machine to prevent damage from 
foreign matter. Charles Ross & Son Co., 148-156 Classon 
ive Brook nS \ ) 


Radiation pyrometer 


Ihe “Kustotherm” surface radiation pyrometer measures 
the temperature of plastics without contacting them, mak- 
ing it useful in moving film and other processes. It can 
be used on any color surface, including white, within the 
limit of permissible error. The head can be swivelled and 


directed against vertical, horizontal, or slanted surfaces 
The minimum diameter of the measuring surface is 242 
in. at a distance of 2 inch. Range of the instrument 
is 125 to 480° F. subdivided into two ranges. Readings 
take about 4 sec. and instrument operates without external 
power. Epic Inc., 150 Nassau St., New York 38, N. Y. 


Color dispersion disks 

Ferro- and Eastman-type dry color dispersion disks may 
now be ordered from stock for immediate delivery. Both 
models have a single 0.035-in. hole with a radius type 
cut or dish. The Eastman disk ts inserted between the 
nozzle and nozzle seat and pinched in place by the nozzle 
The Ferro disk is designed to be set into a %-in.-diam 
recess, ¥%-in. deep, cut in the back of the nozzle, allowing 
full engagement of the nozzle threads and minimizing 
danger of damage to the nozzle seat. Ferro disks may also 
be used in pairs; used in this way they form a spherical 
inner chamber where mixing takes place as the plastic 
flows through the combination. Normally the plugs are 
used with the dished face downstream. Holes larger or 


Specifications and claims are those of 
the manufacturers and/or their agents. 





smaller than 0.035 in. are available on special order in a 
few days. Injection Molders Supply Co., 17601 South 
Miles Rd., Cleveland 28, Ohio. 


Reactive resin dispenser 

The Mark II/25 shot-type machine can dispense by push- 
button one or more shots of mixed epoxies, polyesters, 
polyurethanes, and other reactive resins on demand. The 
unit is a plunger-piston pump machine in which two 
pumps are driven simultaneously by an air motor at re- 
quired rates to proportion properly resin and hardener fed 
to the mixing head. Shot capacity is 25 cc. in any resin- 
hardener ratio between 1:1 and 1:25, with a ratio error 
of less than 0.1% at pressures up to 5000 p.s.i.g. The unit 
will handle resin viscosities from 10 to 50,000 centipoises. 
The Leal Corp., P. O. Box 53, Oaklyn 6, N. J. 


Miniaturized temperature control 

Measuring 4% in. wide, 4 in. high, and 5% in. deep, the 
Model 450 Temp-Tendor automatic temperature control is 
useful where space is at a premium. In one case the 
instruments have been mounted in formerly unutilized 
spaces on the injection machine itself. Through antici- 
patory action, the controller maintains temperature to an 
accuracy of +0.5% of full scale. Unit is available in 0 
to 300, 0 to 500, 0 to 650, 0 to 750° F., as well as other 
standard and special ranges on request. Load contact 
capacity is 5 a., 115/230 v. a.c. (non-inductive). Through 
1000° F. iron-constantan thermocouples are used. Price: 
$185. each. (Quantity discounts on large lots.) Assembly 
Products Inc., Chesterland, Ohio 


Hand resin dispenser 


Called the Epoxer, this tool is designed to dispense minute 
drops or beads of epoxy adhesives and potting compounds. 
Once filled with the material and charged with pressure 
to force the material from the dispznser nozzle, the amount 
and rate of flow is controlled by a finger-tip action on 
the discharge end. Viscosities from a watery consistency 
to heavy pastes can be handled; materials may be filled 
or unfilled. All components are reusable or replaceable. 
Unit is about 6 in. long and about 1% in. in diameter. 
Units are available from stock at $48 each. Kenics Corp., 
P. O. Box 27, Greenwood Sta., Wakefield, Mass. 


Two-station thermoplastic compression press handles shallow molds 


Developed for the molding of shallow 
thermoplastic items, such as printing 
plates, using a thermoplastic sheet 
feed, this machine consists of two 20 
ton, down-stroke compression presses 
mounted on the same base. In opera 
tion, a sheet is placed in the machine 
and automatically moved between the 
platens of the first press where it 1s 
pre-heated and then molded under 
heat and pressure After the sheet 
has been molded, the press opens and 
the sheet is conveyed to the second 
or cooling, press where it Is again 
clamped for cooling. While this sheet 
is cooling, the next sheet is being 
molded in the first press. After the 
first sheet has cooled it is automat 
cally ejected, and replaced by the to 31 by 25 
second molded sheet, while another stroke of both 
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heet is being molded 


presses is 2 inches. 


Platen area and Press operates automatically as long 


the area of the loading and unloading as it is fed. Platens to be heated to 
stations will accommodate sheets up 375° F. normal operating temperature 
inches. Daylight and Lake Erie Mach. Corp., Box 68, 


2 Buffalo 17, N. ¥ (More on p. 48) 


MODERN PLASTICS 





Years Ahead! 


PRODE X vorae 
EXTRUDERS 


with CHANGE GEARS 


now permit you to select quickly the optimum 
reduction ratio and screw speed necessary to 
extrude either high or low viscosity materials at 
maximum horsepower efficiency and highest pos- 
sible production rate for each extrusion job. 
Prodex extruders give you the best possible ma- 
chine return on your investment of any extruders 
in the world today. These machines are built vented 
or non-vented in a complete range from 134” to 10”. 





PRODE &X uci 
BLOW MOLDERS 


For small parts—up to 2 gal.—a toggle clamp mech- 
anism is used to develop high pressures and high 
speed action. A continuous parison flow from a 
single head feeds up to four mold clamps, resulting 
in extreme uniformity of parts. The highly stream- 
lined head permits use with all polymers, including 
rigid PVC. 


For large parts—5 to 55 gal.—an accumulator 
system allows fast extrusion of large parisons, with 
precise shot metering and uniform temperature 
throughout the parison prior to blowing. 


GRANBULL Prodex blow molders, for maximum output and 
reliability of operation, are supplied with specially 
SYSTEM ; 
Available in designed, high-performance Prodex extruders. 
i 


four sizes 





THE REVOLUTIONARY 


PRODEX MIXERS 


(HENSCHEL SYSTEM) _ JU. S. Pat. No. 2,945,634 
FOR INTENSIVE 

Resin Dryblending + Pigment Dispersion 

Mechanical Heating » Vacuum Drying of 

resins and compounds in EXTREMELY SHORT 

CYCLES WITH EXCELLENT UNIFORMITY! 


Both laboratory and high production units 
are now available with capacities from a few 
Ibs. to thousands of Ibs./hr. ¢ They can be 
cleaned quickly and easily. « All contacting 
surfaces are stainless steel. ¢ Vacuum tight 
construction is available for vacuum extrac- 
tion. ¢ Loads and discharges while running. 


See PRODEX Available in 


euveders, Mow PRODEX four sizes 


moiders and 
mixers perform 
with your own 
materials in our 
—- —_ performance 
ice laboratory. 

Write or call tor CE EE RIT CRUIL PRODEX CORPORATION 
an appoint- 


ment. FORDS, NEW JERSEY ~- Phone: HILLCREST 2-2800 
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Specifications and claims are those of 


| the manufacturers and/or their agents. 
| 


Four-tie-bar injection machine has 2'/2-oz. capacity 


Designated Model H-270, this 4-tie- 
bar machine has a shot capacity (with 
pre-pack) of 2% oz. of polystyrene 
and a plasticating capacity of 35 Ib. 
hr. with the same material. Maximum 
injection pressure on the material is 
20,500 p.s.i. using a 1%-in.-diam. 
plunger on an 8-in. stroke. Maximum 
dry cycle rate is 1000 cycles per hour. 
A double shear linkage clamping 
mechanism develops 55 tons of clamp 
force. The platen stroke is 7% in., 
and molds up to 10 in. wide by 16 
in. high by 10 in. thick can be used. 
The injection system is hydraulically 
positioned for fast and convenient 
purging. The remote-control cabinet, 
pre-wired for easy installation in the 
molding plant, has been designed with 
modern components such as plug-in 
relays, timers, and pre-pack counter. 
Heaters are rated at 4.4 kw. and the 
press is powered with a 10-hp. motor 


Spray-up gun has three spray nozzles 

Ihe Polyspray M-4A spray gun consists of three spray 
nozzles. Two nozzles are used to meter and spray each 
of the two liquid resin components while the center 
nozzle is designed to spray simultaneously metered 
amounts of chopped fibrous glass into the area where the 
two liquid component streams converge on the mold sur- 
face. Interchangeable nozzles of various designs for the 
glass and liquid components make it possible to use the 
gun as either 1) a straight liquid spray gun, 2) a glass 
chopper and gun for spraying up preforms (special liquid 
nozzles are used si 

multaneously to apply 

binder), and 3) a 

resin-glass combina- 

tion spray gun. The 

gun has an integral 

air motor and glass 

chopper to cut the 

glass rov.ng into the 

proper spray-up 

lengths. The amount 

of glass sprayed may 

be set between 0.11 

and 3.75 lb./min. and 

the amount of resin 

sprayed between 0.45 

and 11 Ib./min.; streams are separately adjustable so that 
most any ratio of resin to glass may be set up and main- 
tained. A big advantage of the gun is its light weight, 
3% Ib., which allows it to be controlled with one hand, 
leaving the operator’s other hand to roll out the material 
which has already been deposited. J. Coudenhove, Kunst- 
stofie-Maschinen, Strauchgasse 3, Vienna, Austria. 


Foam splitter 

Called the Universal Splitting Head, this machine can be 
used to split and level blocks of plastic foam up to 42 in. 
thick. The unit may be used singly or in series along 
existing conveyor systems. It will split either rigid or 


48 


(220-v., 3-phase, 60-cycle supply). 
Cylinder has two-zone, pyrometer- 
controlled heat input. Machine may 
be run manually, automatically, or 
semi-automatically. 
ment includes low-pressure closing, 
stop arrangement 
platen positioning, 


Optional equip- 


for intermediate 
weighfeeder, ex- 


tended nylon nozzle (142- or %-in. 
radius) with heater band and control, 
and 1%-in.-diam. plunger and sleeve 
for 25,300 p.s.i. injection pressure and 
reduced shot capacity. Basic machine 
is priced at $8,950. The Van Dorn 
lron Works Co., 2685 East 79th St., 
Cleveland 4, Ohio. 


flexible foams. Clearance over the knife bar on the split- 
ting head is 12% inches. The machine is available in 
standard widths of 50, 60, 72, or 80 in.; other widths on 
request. The cutting knife is adjustable from %4 to 42 in. 
above the conveyor surface and is raised or lowered by a 
hand crank or an optional automatic indexing mechanism. 
Among other optional equipment available are: a motor- 
ized blade sharpener, take-away and wind-up conveyor, 
and horizontally and vertically adjustable compression roll 
assembly. FEMCO, 1734 Front St., Cuyahoga Falls, Ohio. 


Sign-making equipment 

This technique for the production of painted plastic 
signs was developed by the manufacturer of the equip- 
ment and requires the following items (all available from 
the manufacturer): 1) a special hand-operated embossing 
press with special type; 2) the desired plastic sheet (methyl 
methacrylate, butyrate, etc.) with a special strippable 
coating; and 3) paints which are compatible with the 
sheet used. The press is used to cut the outlines of the 
lettering in the strippable coating. The strippable coating 
covering those areas to be painted a different color than 
the basic sheet color is then removed. The remaining 
coating then acts as a spray mask. The sheet is then 
sprayed with the paint and dried. After the paint has 
dried, the remaining coating is removed producing the 
colored lettering which contrasts with the base color of 
the sheet. Embosograf Corp. of America, 38-44 West 
21st St., New York 10, N. Y. 


Fluidized-bed coating tanks 

For larger-sized parts, two production models of the Vibro 
Fluidizer, Model D, and a larger model, Model E, are 
designed for coating applications using powdered resins 
and the fluidized-bed-coating technique. Inside diameters 
of the dip tanks are 18 and 22 in., inside depths are 23 and 
30 in., and the operating capacities of the two units are 
25 and 48 gal., respectively. Units are air-powered; air 
being used for both the vibrators and to fluidize the pow- 
dered resin bed. All units are supplied with controls for 
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both vibrator and bed air and are equipped with air 
filters to prevent contamination. It is recommended that 
dry air be used; dryers for the units are available on re- 
quest. Price of the Model D is $575.; Model E, $675., 
both F.O.B. mfr. Quotations on other sizes and custom 


units on request. Armstrong Resins Inc., Warsaw, Ind 


Hot-melt spray unit 


This unit is designed to spray a strippable thermoplastic 
protective coating on parts too large to be encapsulated 
by the dip method for shipment or storage. The compact 
unit consists of a specially designed spray gun with a 
temperature-adjustable (150° to 400° F.) heating jacket, 
an insulated, temperature- 
adjustable supply hose, and 
a portable, ‘-hp.,_ self- 
purging, pumping unit which 
mounts on a_ controlled- 
temperature melt tank. The 
plastic material used has an 
approximate melting point of 
350° F., which temperature 
is maintained from supply 
tank to target. A ¥s-in. coat- 
ing may be laid down at 
rates up to about 8 to 10 
sq. ft./min. Unit requires a 
115-v., 3-wire power source 
ind a 60- to 80-p.s.i. air 
supply Evens 
Mie. Co. In 


Thompson 


, Tole do, Ohio 


Anti-static cleaner 


The Simco plastic parts cleaner combines a brush, a 
shockless static bar, and a suction hood, The part is first 
mechanically brushed to remove dust and dirt, then elec- 
trically neutralized to prevent reattraction of the dust, 
while the suction hood removes the dust dislodged from 
the work area. The cleaning bar can be supplied in various 
lengths to suit the application, and it is available for use 
with either 110- or 220-v. power. Suction blower is not 
included but may be purchased from the manufacturer. 
The Simco Co., 920 Walnut St., Lansdale, Pa. 


Urethane foam molding machine 

This machine is a complete, self-contained urethane foam 
mold-filling line. In operation, molds are placed on a 
conveyor in the machine and are advanced to and indexed 
at the mold-filling station, where they are filled with the 
mixed components of the urethane foam. Total cycle is 
9 sec.; 3 sec. to move the next mold into filling position, 


Reciprocating-screw injection machine with 71 -oz. 


Specifications and claims are those of 
the manufacturers and/or their agents. 


and 6 sec. to fill the mold. The unit will deliver up to 5 
lb./min. of foam, using a stainless steel recirculating-type 
mixer with air-operated valves. During mold changes, 
resin flow is said to be completely shut off and no dripping 
occurs. Metering accuracy is claimed to be better than 
1 percent. After the unit is loaded with resin components, 
only two connections are required to place the machine in 
operation: a 3-phase 220-v. line and an 80-p.s.i. air line. 
Controls are mounted on a single panel. The Sterling 
Alderfer Co., 3850 Granger Rd., Akron 13, Ohio. 


Pressure former 


For short runs and development work on pressure-formed 
items up to 10 by 10% by 4 in. deep, the Thermtrol 
Model 100 machine may be used with oriented styrene 
as well as other thermoplastic materials. In addition to 
forming the item, the press trims the part on the same 
cycle. Although the press must be closed manually, the 
balance of the cycle is automatic. Timers control the 
heating, forming, cooling, and cutting operations in proper 
sequence after which the press opens automatically. Typical 
total cycle for a 9-in.-diam. pie cover made from 7.5-mil 
oriented polystyrene sheet is 2 seconds. Thermtrol Corp., 
63 Station St., Southport, Conn. 


Drying oven 

For the drying of thermoplastic materials, this vacuum 
oven is designed for rapid and positive moisture removal 
to laboratory levels of dryness in production quantities. 
Use of vacuum eliminates the need for desiccants and de- 
humidifiers, Dried material can be stored under vacuum 
in special containers until ready for use. IMS vacuum 
ovens are designed for flush mounting, with all controls 
and motors installed out of the way on top of the unit, 
where they are accessible for easy maintenance. Units are 
priced at $2250 complete and are available out of stock 
for 220-v. connections. Injection Molders Supply Co. Inc., 
17601 S. Miles Rd., Cleveland 28, Ohio. 


Small compression press 

This 20-ton HYSCO compression press, with an 8 by 8-in. 
platen area, maximum daylight of 12 in., and a stroke of 
6 in., is suitable for process development, short-run and 
small parts production, or investigative laboratory work. It 
is available with either a hand-operated pressure pump or 
powered by a 110/220-v., 1-hp. electric motor. The press 
is single-acting up-stroke with gravity return. Platens are 
electrically heated with individual thermostatic controls 
and may be cored for water cooling. Other sizes are also 
available on request. Hydraulic Supply Co. Inc., 10801 
§. Sessler St., South Gate, Calif. 


rated shot capacity 
Designated Model AP30/115, this re- 
ciprocating-screw machine has a shot 
capacity of 115 cu. in., or about 71 
oz., of polystyrene. Plasticating ca- 
pacity ranges between 250 and 300 
lb./hr.; maximum injection pressure 
on the material is 10,000 p.s.i. Heater 
power consumption is rated at 11 kw. 
and the machine is equipped with a 
50-hp. motor. Projected molding area 
is rated at 350 sq. in., but will de- 
pend on the mold and the material. 
Clamping force is 600 tons and molds 
up to 25% by 43 in., between 12 and 
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26 in. thick, can be handled. Clamp stroke is 32 inches. 
Mold height is hydraulically adjustable over a range of 14 
in. by means of synchronized tie-bar nut drives. R. H. 
Windsor Limited, Leatherhead Road, Chessington, Surrey, 
England. 


Blow molder 


The Granbull Model 53 single-station blow-molding ma- 
chine is equipped with an accumulator and is capable of 
handling moldings up to 34 in. high by 20 in. wide by 
20 in. deep; it will produce round bottles up to 30-gal. 
size, square bottles up to 40-gal. size. Maximum weight 
of the molding possible is 15 Ib. of polyethylene. Parison 
ejection pressure is 2800 p.s.i. and mold clamping force 


is 25 tons (maximum). Platens ride on 4 tie bars and 
are 38 in. high by 26 in. wide; space between platens is 
10 in. fully closed and 52 in. fully open. Average air con- 
sumption is 300 cu. ft./hr. and 4 g.p.m. of cooling water 
at 18 p.s.i. is required. Unit is designed to operate with 
a 3%-in. extruder with an approximate output of 200 
lb./hr. of polyethylene. Cycle is semi-automatic. Controls 
are located in a separate cabinet to eliminate inaccuracies 
due to machine vibration. Baker-Perkins Granbull Ltd., 
39 High St., Kingston-upon-Thames, Surrey, England. . 


Winding equipment 

This line of low-cost “Reel-Wynders” and drives is designed 
to provide controlled tension for winding plastic film, fila- 
ments, and other center-wound materials. Units include 
a fluid drive which automatically delivers increasing torque 
and tapered tension over core ratios as high as 8:1 while 
process speeds may vary as much as 3:1. Units are easily 
adjusted to provide a wide range of tensions and speeds, 
permitting the application of a single unit to a large 
variety of winding jobs. Output ratings are from ‘Ye 
through 3 hp., and five standard sizes provide winding 
speeds from 3.5 to 3500 r.p.m. Prices of the assembled 
unit, including a ball-bearing A.C. motor, less starter, 
begin at $250. Fluid Drive Engineering Co., 313 Hibbard 
Rd., Wilmette, Ill. 


Mask washer 

The Model W-1600 high-pressure-spray washing machine 
for the cleaning of masks used in decorating plastics is 
designed to be intermediate in size between two smaller 
and four larger units made by the manufacturer. It handles 
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Specifications and claims 
the manufacturers and /or their agents. 


masks as large as 16 in. square and holds 5 gal. of strip 
solvent. It is said to clean three times as fast as agitation- 
type washers requiring 15 gal. of solvent. Completely 
enclosed, the system eliminates fire hazards associated 
with open tanks and the spray cleaning reduces damage 
which might occur due to mask handling. It is claimed 
the unit will remove up to 20 wet coats of paint in 20 
seconds. Conforming Matrix Corp., 787 New York Ave., 
Toledo 11, Ohio. 


Catalyst injector 


For gel-coat and laminating work, the catalyst injector 
is a specially designed pressure pot to hold catalyst. 
Atomizing air, on its way to the spray gun, is passed 
through the control block on the unit. Whenever the air 
flows, catalyst flows into the air stream through an indi- 
cating flow meter. The catalyst enters the spray gun with 
the atomizing air through a special hose which is pro- 
vided. When spray stops, catalyst flow stops instantly. 
Accidental reverse flow is prevented by a check valve. 
Any predetermined rate of catalyst flow may be set by 
means of adjustments on the meter. Use of the catalyst 
injector prevents accidental plug-ups and waste of resin 
when process interruptions occur by keeping stored resin 
uncatalyzed until used. Price F.O.B. mfr.: $250. Finn and 
Fram Inc., 8402 San Fernando Rd., Sun Valley, Calif. 


. . « Machinery in brief 


> An entirely new line of fractional hp., right-angle gear 
motors from % to 14 hp. Major change is weight of motor; 
%-hp. motor weight has been reduced by almost 50%, to 
26 pounds. Reliance Electric and Engineering Co., 24701 
Euclid Ave., Cleveland 17, Ohio. 


> Small Thermo Electronic self-balancing indicators can be 
used with multiple sensing elements by using multiple point 
switches. Compact, the indicators require only 56 in. of 
panel space. Thermo Electric Co. Inc., Saddle Brook, N. J. 


> The Model CG-21 Universal cutter-grinder for sharpen- 
ing single-lip engraving and routing cutters for plastics is 
now available from H. P. Preis Engraving Machine Co., 
250 U. S. Hwy. 22, Hillside, N. J. 


p> A movable strip chart recorder converts standard testing 
machines having an adapter unit to permit the collection 
of specialized test data. Tinius Olsen Testing Machine Co., 
Easton Rd., Willow Grove, Pa 


> Two new instrumentation units. The Model 212T Tran- 
scope Differential Pressure Transmitter for flow instru- 
mentation and the Model 100N Precisor Valve Positioner 
for diaphragm-type control valves. Taylor Instrument Cos., 
95 Ames St., Rochester 1, N. Y. 


> Simple, low-cost vacuum conveying systems for unload- 
ing bulk shipments and intra-plant transfers are designed 
to handle up to 8000 Ib./hr., depending on the distance 
the material is to be transported. Whitlock Associates Inc., 
21655 Coolidge Hwy., Oak Park 37, Mich. 


>» A complete line of totally enclosed, fan-cooled motors 
has been added to GE’s family of Form G fractional horse- 
power motors. General Electric Co., Schenectady, N. Y. 


p> A portable pneumatic unloader for use with Airslide 
cars handling powdered resins and similar materials. The 
unit has hydraulic positioning controls to simplify and 
speed up unloading preparations. Sprout, Waldron & Co. 
Inc., 130 Logan St., Muncy, Pa.—End 
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Automatic ... Semi-Automatic .. . Manual 


For profitable injection molding - Sub-miniature to 2 oz. 


MINI-JECTOR | 


PLASTIC INJECTION MOLDING MACHINES 


Is your problem: 


Fast, day in, day out, accurate production mold- 
ing? Molding involving inserts or loose cores? 
Short, prototype molding? Laboratory experi- 
mentation? 


In every case, there’s a MINI-JECTOR plastic in- 
jection molding machine designed to do your 
work (sub-miniature to 2 oz.) at low cost. 


MINI-JECTORS mold all thermoplastics, including nylon, quicker, better, at low cost. 
MINI-JECTORS cost less——models start under $1,000. Mold blanks as low as $29.50. 


IMPERIAL MINI-JECTOR 
“4 


Fully automatic. Up to 2 oz. capacity. Hydraulic. 
Approximately 42 tons clamping pressure. 8” x 
11” mold area. Up to 10 cycles per minute. Inter- 
changeable cylinders. Horizontal clamping 2-zone 
heating cylinder. Pre-pack stroke—$6,470. 


ELDORADO 
MINI-JECTORS 


Automatic, Semi-automatic and 
Manual. Up to 114 oz. capacity. 
Mold area 6” x 514” x 5”. Hy- 
draulic power. Ideal for molding 
involving inserts or loose cores. 
$5,400 to $3,385. 


WASP 
MINI-JECTORS 


Manual operation. Up to 1 oz. capac- 
ity. Air or hydraulic. Uses inexpen- 
sive, self-locking ““V” molds. Ideal for 
molding involving inserts or loose 
cores. From $965 to $2,368. 
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HORNET 
MINI-JECTORS 


Fully automatic, 
Semi - automatic, 
Manual. Horizontal 
clamping. Capacity 
to 1 oz. Air or hy- 
draulic. From $1,785 
to $3,600. 


Write for FREE catalog 


New, useful, illustrated. Shows fast, low-cost 
way to develop and produce molded items in all 
thermoplastics. Shows how to cut your molding 
costs. Fill in coupon NOW! 


, Newbury Industries, Inc. 
P. O. Box 101, Newbury, Ohio 
Please send me your FREE Catalog. 
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Abstracts from the world’s 


literature relative to plastics. For complete articles, 


send requests direct to publishers, List of addresses is at end of this section. 


General 

What's wrong with data on reinforced 
plastics? H. Raech. Materials in De 
sign Eng. 53, 121-5 (May 1961). A 
critical review of standard mechanical 
tests on reinforced plastics is given. 


Standards for plastic pipe and fittings 
F. W. Reinhart. SPE J. /7, 159-60 
(Feb. 1961). The current status of 
standards for plastics pipe and fittings 
are summarized. The major areas in 
which work is underway are discussed 


Ethylene readies for a new role 
Chem. Week 88, 51-2, 54 (June 10 
1961). Copolymers of ethylene with 
butene-1, propylene, vinyl 
and ethyl acrylate are described 


acetate, 


Insulation Directory. Insulation En- 
cyclopedia Issue 7, 210-243 (May 
1961). Information is presented on 
nonsupported flexible plastic and elas- 
tomer films, tapes, and sheeting (not 
self-adhering), and on reinforced and 
laminated plastic sheets, tubes, ana 
rods, copper clad and unclad, plair 


and composite 


Materials 

Compounding of 
methyl methacrylate with fillers. 1. A 
Uskov, lu. G. Tarasenko, and T. A 
Kusnitsyna Vysokomolekuliarnye 
Soedineniia 3, 37-40 (Jan. 1961) 
Employing organic bentonite deriva- 


dissolved _ poly- 


tives and polymethyl methacrylate as 
examples, a method is described for 
incorporating a filler into a polymer 
in the dissolved state with subsequent 
coprecipitation of both components 
According to data of differential 
thermographic analysis this leads to 
dense screening of the filler surface 
by macromolecules of the polymer, 
i.e., to compatibility of the compo- 
nents. The strength of the resultant 
filled polymer in the glassy state Is 
higher and the flow temperature con- 
siderably higher than it is for the pure 


polymer 


esters and related 
compounds. E. S, Lane. J. Applied 
Chem. //, 1-4 (lan. 1961). Methods 
are described for preparing polymer 
ized vinyl esters of titanic acid. Al- 


Polyvinyl titanic 


though polyvinyl titanate is represen 


tative of organic esters exhibiting 
high stability towards hydrolysis, the 
preparation of ion-exchange resins 


from these materials is not practical. 


*Reg. U.S. Pat. Off. 
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The separation of heavy metal ions by 
these resins is satisfactory using neu- 
tral or alkaline media, although the 
process is extremely slow. In addition, 
the use of acidic media caused serious 
losses of titanium. 


New methods of modifying the pro- 
perties of cellulose. Z. A. Rogovin. J. 
Polymer Sci. 48, 443-56 (Dec. 1960) 
New derivatives of cellulose are re- 
ported and discussed. 


High polymers and their intermedi- 
ates in the phosphonitrilic halide sys- 
tem. R. A. Shaw. J. Polymer Sci. 50, 
21-30 (Mar. 1961). Polymers in the 
phosphonitrilic halide system are 
classified into addition and condensa- 
tion polymers. Recent results bearing 
on the structure and mechanism of 
formation of “inorganic rubber” are 
discussed. Views on the structure of 
condensation polymers of a ceramic 
type are put forward, and the first 
phosphams with different, but re- 
producible, physical properties are re- 
ported. The stereochemistry of one of 
the most important intermediates, the 
cyclic trimer, is discussed and ex- 
plained in full detail 


Molding and fabricating 

Blow molding of PVC compounds. 
G. H. Burke. Brit. Plastics 34, 118-22 
(Mar. 1961). Techniques for blow 
molding polyvinyl chloride (PVC) 
are outlined, and the most suitable 
equipment for the process is de- 
scribed. Most types of normal and 
high-impact unplasticized PVC have 
been used successfully, with no ap- 
parent trouble due to stabilizer sys- 
tems. Nearly all types of plasticized 
PVC compounds may be used suc- 
cessfully. However, some difficulty 
was observed when using polyester- 
type plasticizers, or extenders such as 
chlorinated paraffins, Of particular 
interest is the ability to blow mold 
scrap compound from the rotational 
casting process 


Performance of single-screw extruders 
in the processing of polyolefins and 
PVC. O. Schiedrum and H. Domin- 
inghaus. Plastics 26, 83-6 (Feb.); 
81-5 (Mar. 1961). Some of the meth- 
ods for improving and increasing the 
output of extrusion equipment are 
discussed. Methods of comparing ac 
tual measurement data on extruder 
output and the theoretical calcula- 
tions are described. 


Applications 

Reinforced Teflon for dry bearing 
surfaces, R. C. Berry. Product Eng. 
32, 76-77 (Mar. 20, 1961). Oriented 
glass fibers improve the strength of 
efion. Addition of about 10% mo- 
lybdenum disulfide as a second addi- 
tive brings the lubricating properties 
of the reinforced Teflon to the same 
level as those of the virgin resin. 


Epoxy pellets speed production of 
electronic components. V. Sussman. 
Materials in Design Eng. 53, 12-13 
(May 1961). A novel mass-produc- 
tion technique for encapsulating, im- 
pregnating, sealing, and bonding elec- 
tronic components using epoxy pel- 
lets is described 


Polyethylene film for mulching, H. R. 
Spice. Plastics 26, 56-57 (Mar. 1961). 
The use of polyethylene film as a 
mulch is becoming increasingly im- 
portant in certain types of commer- 
cial farming operations. Various ef- 
fects are obtained, depending on the 
opacity of the films. The effects as 
well as current work in the use of 
films with highly reflective coatings 
are discussed. 


Resin-bonded particle board turns 
wood waste to profit. J. E. Hyler. Ad- 
hesives Age 4, 30-33 (June 1961). 
The manufacture of particle board 
made from wood chips is described in 
these pages. 


Testing 

Creep testing by  centrifugal-force 
loading. R. E. Hook, A. M. Adair, 
and J. W. Spretnak. Materials Re- 
search & Standards J, 464-70 (June 
1961). A centrifugal-force-loading 
creep testing machine was designed, 
constructed, and tested. 


Publishers’ addresses 


Adhesives Age: 


Palmerton Publishing Co. 
Inc., 101 W. 3lst St., New York 1, N. Y. 
British Plastics: Iliffe & Sons Ltd., Dorset 


House, Stamford St., London S. E. 1, England. 

Chemical Week: McGraw-Hill Publishing Co. 
Inc., 330 W. 42nd St., New York 36, N. Y. 

Insulation Directory. (Insulation Encyclopedia 
Issue Lake Publishing Corp., 311 E. Park 
Ave., Libertyville, Ill 

J. Applied Chem.: Society of the Chemical 
Industry, 14 Belgrave Sq., London S. W. 1, 
England 

J. Polymer Sci.: Interscience Puptichers Inc., 
250 Fifth Ave., New York 1, N. 

Materials in Design Eng.: Reinhold Publish- 
ing Corp., 430 Park Ave., New York 22, N. Y. 

Materials Research and Standards: American 
Society for Testing Materials, 1916 Race St., 
Philadelphia 3, Pa 

Plastics: Temple Press Ltd., 
Lane, London E. C. 1, England. 

Product Eng.: McGraw-Hill Publishing Co 
Inc., 330 W. 42nd St., New York 1, N. Y. 

SPE Journal: Society of Plastics Engineers 
Inc., 65 Prospect St., Stamford, Conn. 

Vysokomolekuliarnye Soedineniia: Academy of 
Science of Ss. S. R., Moscow, Russia.—End 
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Creative Chemistry 
.. Your Partner in Progress 


FOR RELIABLE PRINTED CIRCUIT STOCK, 
ST. REGIS-PANELYTE LAMINATES WITH 
RCI PHENOLIC RESIN 


RCI PivopHen 5888 phenolic resin has proved 
exceptionally suited for laminating printed circuit stock 
to meet NEMA XXXPC requirements and the corre- 
sponding government grades. 

St. Regis-Panelyte, for example, makes extensive use 
of PLYOPHEN 5888 in its XXXPC Grade 810 laminate. Mr. 
George E. Vybiral, chief engineer, credits this Reichhold 
phenolic for achieving “optimum uniformity... required 
for automated assembly operations...in printed circuitry:’ 

St. Regis-Panelyte and other users report that 
PLYOPHEN 5888 excels in all of these important char- 


acteristics: 1. good cold punching properties 2. excep- 
tional insulation resistance 3. low water absorption 
4. high impact strength 5. resistance to corrosion 
6. ease of machining 7. excellent performance under 
high soldering temperatures. 

Reichhold’s PLYOPHEN line also includes phenolics 
developed specifically for producing general purpose 
laminates, rolled tubing, alkali-resistant laminates and 
hot punching stock...as well as varnishes. 

lf you manufacture industrial laminates, RC| has the 
resin you need. 


REICHHOLD 


REICHHOLD CHEMICALS, INC., RCI BUILDING, WHITE PLAINS, N.Y. 


















U. S. Pats., June 13, 1961 

Polysaccharide composition. S. Rosen- 
berg and D. Bandel (to American 
Machine & Foundry) 2,988,455. 


Acrylic-glycidyl methacrylate copoly- 
mers, R. M. Fitch (to Du Pont). 
2,988,524. 


Foundry mold composition. A. G 
Clem (ta American Colloid). 
2,988,525. 


Anti-vesicant composition. W. W 


Prichard (to Du Pont) 2,988,526. 


Copolymer. G. Nischk, H. Holtsch- 
midt, and K. H. Eisenman (to Bayer 
and Mobay) 2,988,532. 





Curing epoxide resins. R. B. Feucht- 
baum and D. L. Hinson (to Freed 


Transformer ) 2,988,535. 


Phenolic resins. J}. M. Hine and J. F 
Miller (to Borden) 2,988,536. 


Fluoroolefin§ composition D. W 
Wiley (to Du Pont) 2,988,537. 


Polyureas. W. Thoma, O. Bayer, and 
M. Rinke (to Bayer) 2,988,538 


Cross-linked polymers. 1 Cohen, 
D. C. Spaulding, and J. F. Jones (to 
Goodrich ) 2,988,539 


inhydride polymers. W. L. Semon 
and J. F. Jones (to Goodrich ) 
2,988,541 


Fluorine-containing polymers. M. 1 
Bro, R. J. Convery, and R. S. Sch 
reyer (to Du Pont) 2,988,542 


U. S. Pats., June 20, 1961 

Isoiactic polystyrene. W. A. Miller, 
C. N. Merriam Jr., and S. O. Cook 
(to Union Carbide) 2,988,783 


Irradiated polyethylene. R. J. Pro- 
chaska (to General Electric) 


2,989,451 
Irradiated polymers. G, F. D’Alelio 
(to Bar Dal) 2,989,452. 


Photopolymerization. W. Neugebauer, 
M. Glos, and K. Kasper (to Azo- 
plate ) 2,989,455. 


Aromatic polyamides. W. A. Hare 
and H. L. Whyte (to Du Pont). 
2,989,495. 


Vinyl chloride plastics, W. E. Palm 
and L. P. Witnauer (to U.S.) 
2.989.496 


Polyvinyl halide resins. R. M. Lycette 
(to Continental Can). 2,989,497 


Epoxy resin. J. B. D. Mackenzie, W. 


U.S. PLASTICS PATENTS 


Copies of these patents are available from the U. S. Patent Office, Washington, D. C., at 25¢ each. 


Fisch, and A. Renner (to Ciba). 
2,989,498. 


Epoxy resin. A, Bavley, F. W. Miche- 
lotti, and A. E. Timreck (to Chas. 
Pfizer ). 2,989,500. 


Bisphenol polyoxalates. G. S. Stama- 
toff (to Du Pont). 2,989,501. 


Epoxy resins. W. E. Prescott and 
W. L. Bassler (to Dow). 2,989,502. 
Powdered polycarbonates. B. P. Jib- 


ben (to Onderzoekingsinstituut Re- 
search). 2,989,503. 


Polyurethanes. G. Nischk and H. 
Holtschmidt (to Bayer and Mobay). 
2,989,512. 





Sulfur-containing polymers. R. VY. 
Jones (to Phillips). 2,989,514. 


Polysiloxanes. 3. G. Marsden (to 
Union Carbide) 2,989,559. 


U. S. Pats., June 27, 1961 

Electrostatic printing. J. A. Crumley, 
R. W. James, and J. Shulman (to 
R.C.A.). 2,990,279. 


Photosensitive resins. J. O. Printy and 
E. W. Wagner (to Monsanto). 
2,990,281. 


Epoxy composition. G. Glaser (to 
General Mills). 2,990,383. 


iikyd-vinyl copolymer. A. F. 
Schmutzler (to France, Campbell & 
Darling). 2,990,384-5. 


Styrene resins. E. G. Bobalek and 
E. L. Brazet (to American Marietta). 
2,990,387. 


Allylic resins. C. W. Johnston and 
D, Warren (to FMC Corp.). 
2,990,388. 


Vinylidene chloride-acrylonitrile co- 
polymer. W. G. Grantham (to Ameri- 
can Viscose). 2,990,391 


Resinous composition. R. Saxon and 
M. T. Burgess (to American Cyana- 
mid). 2,990,392. 


Graft copolymers. H. W. Coover Jr. 
and J. B. Dickey (to Eastman Kodak). 
2,990,393. 


Stabilizers. W. F. Ainsworth, R. B. 
Wright, and B. Press (to Imperial 
Chemical). 2,990,394. 
Polyethers. F. G. Jeffers (to Imperial 
Chemical ). 2,990,395. 
Polyoxyalkylene polyols. J. W. Clark 


and A. E. Winslow (to Union Car- 
bide). 2,990,396. 


Hydroxyethylation of polyvinyl alco- 
hol. H. K. Inskip and W. Klabunde 
(to Du Pont). 2,990,398. 


U. S. Pats., July 4, 1961 


Vacuum thermoforming. A. G. Rowe, 
Jr. (to Du Pont) 2,990,581. 


Shell molding. J. R. Lewis (to Her- 
cules). 2,990,594. 


Rocket. W. Cohen (to U. S.). 
2,990,684. 


Moisture-resistant building units. 
R. E. Parker. 2,991,190. 


Laminated windshield. P. A. Miller 
(to Sierracin). 2,991,207. 


Reinforced plastic vessel. G. Matko- 
vich (to A. O. Smith). 2,991,210. 


Polyethylene composition. C. F. Clark 
and R. W. Hill (to Spencer Chemical). 
2,991,263 and 2,991,265. 


Crystalline alpha-olefin _ polymer. 
G. C. Monroe Jr. and D. J. Vaughan 
(to Du Pont). 2,991,264. 


Polysiloxane composition. B. A. Blue- 
stein and J. C. Caprino (to General 
Electric). 2,991,266. 


Curable polyethylene composition. 
M. J. Langan (to General Electric). 
2,991,268. 


Block copolymers. K. Nozakie (to 
Shell). 2,991,269. 


Plastic-elastomer composition. A. N. 
Roper, E. S. Sal, and W. G. Barb (to 
Shell). 2,991,270. 


Polycarbonates. W. WHechelhammer 
and G. Peilstocker (to Bayer). 
2,991,273. 


Alkyd resins. E, F. Carlston and G. B. 
Johnston. 2,991,274. 


Hydrocarbon resins. M. Fefer (to 
Esso). 2,991,275. 


Cross-linked nitrile polymers. L. F. 
Arnold (to Goodrich). 2,991,276. 


Acrylic-trifluoroethyl vinyl ether co- 
polymers. C. E. Schildknecht (to Air 
Reduction ). 2,991,277-8. 


Olefin polymers. F. F. Miller and 
D. S. Conner (to Goodrich-Gulf). 
2,991,279. 


U. S. Pats., July 11, 1961 

Hydroxyalkylated polyamines. A. K. 

Ingberman (to Union Carbide). 
2,992,192.-/End 
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Producing Vinyl Foam? 


Two new viny] foam stabilizers just developed by Argus will facilitate your proc- 
essing and improve your product. Here’s why: 

Both of these— Mark Q-139 for plastisols and Mark Q-146 for calender- 
ing — provide catalytic action that brings about rapid and complete decompo- 
sition of the blowing agent at the expansion temperature. Result: a vinyl foam 
of finer, more uniform cell structure. Both give complete protection from sul- 
fide stain, and sufficient stability to the compound for ease in processing. 

In calendering, Mark Q-146 provides enough stability to allow extended 
preprocessing at low temperatures and expansion at elevated temperatures. 
It also prevents premature decomposition of the blowing agent during ban- 
burying and calendering. Both Mark Q-139 and Mark Q-146 cost less, too, 
because they have a lower specific gravity than lead stabilizers. 

Vinyl foam is only one of countless vinyl products that can be made 
better with Argus stabilizers and plasticizers. Whatever your problem, we’d 
like to hear about it. If the answer isn’t in our line products, it’s in our lab. 


Argus Has the Answer 


Technical bulletins and samples on request 


ARGUS CHEMICAL Corporation 633 Court Street, Brooklyn 31, N.Y. Branch: Frederick Building, Cleveland 15, Ohio 


Rep’s.: H. M. Royal, Inc., 11911 Woodruff Ave., Downey, Cal.; Philipp Bros. Chemicals, Inc., 10 High St., Boston; H. L. Blachford, Ltd., 977 Aqueduct St., Montreal 
European Affiliates: SA Argus Chemical NV; 33, Rue d’Anderlecht, Drogenbos, Beigium—Lankro Chemicals, Ltd.; Salters Lane, Eccles, Manchester, England 





ENGINEERED 
TO LAST... 


GRANULATORS 


PELLETIZERS 
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ANY PROBLEMS ? ? 


ATTA 
TRINITY 5-5246 


ALSTEELE ENGINEERING WORKS—PRMINGHAM, MASS. 
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Fully Automatic 
Injection Moulding 
Machine 


Fitted with Single- 
Screw Preplasticiser 


Automatic sprue 
breaking 


Mould safety 
device 


Proportional 
pyrometric temperature 
controllers 


Reduced pressure 
equipment for relief of 
cavity pressure 


Controlled cycle delay 
equipment 


Flow control equipment 


Variable screw speed 


Full Technical details 
on request 


R 
Wéiredser 
7D 
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Here is plastics engineering at its best—engineering that is 
backed by the experience of craftsmen to whom fine workman- 
ship is something to be proud of and by imaginative designers 
who are the best informed in the Plastics Industry. 


Sales and Service 


R. H. WINDSOR OF CANADA LTD. 

56 Advance Rd., Toronto 18, Ontario, Canada 

Tel: Belmont 2-2971 

Grams & Cables: WINPLAS Toronto Canada 

Head Office: Leatherhead Road, Chessington, 
Surrey, England. 
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... that’s the thru-put capacity of 
NRM extruders now used for blow molding 


Leading blow molders choose NRM Pacemaker extruders for'use with 
all types of blow molding machines because they know that NRM’s 
' rugged, dependable design and construction assure them round-the-clock 


\ ee , production, without costly downtime. 

wo —<—_ And, they know that NRM Pacemakers have the torque and thrust 

nd sisi capacity ... the excellent compounding action required for successful 
“2 extrusion of today’s blow molding materials. 


To assure yourself of the close control and consistent uniformity 
of extruded material so vital to production of high quality end product, 
with a minimum of profit-cutting rejects, specify NRM extruders 
for your blow molding applications. NRM offers you a complete standard 
line of extruders, in sizes ranging from 1 through 15 in., with barrel 
Sie niente alicia, aitaial lengths, screw types, heating, cooling and controls exactly 
Bulletins PM-100 and VG-200. Ad- matched to your requirements. And NRM extruders can be furnished 
dress National Rubber Machinery on bases custom-built to meet the height requirements of any 


Company, Akron 8, Ohio, Dept. MP- blow molding machine. For details, call, wire or write NRM today. 
1061. Or, contact the sales office . 


nearest you. 2229-A 


SE ESE 8 ER ETGRTTIER SE 
NATIONAL RUBBER MACHINERY COMPANY 
Ren, ee] Bewel General Offices: 47 W. Exchange St., Akron 8, Ohio © Eastern: P.O. Box 432, Saddle Brook, N.J. © Midwest: 
5875 No. Lincoln Ave., Chicago 45, II/. © Southeast: J. D. Robertson, inc., 3110 Maple Drive, N.E., Atlanta 5 


Ga. © West: H. E. Buecken Co., P.O. Box 65, Pico Rivera, Cal. © Canada: Barnett J. Danson & Assoc., Lid 
SY Sa ESR OS 1912 Avenue Road, Toronto 12, Ontario © Export: Omni Products Corp., 460 Pork Ave., S., New York 16, N.Y 
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MOLD WITH LUSTRE-DIE 


for that 
eye-appealing 


sheen 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. Export Sales: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 


Bethlehem Lustre-Die tool steel is ideal for molding plastic 
parts requiring a high lustre because it can be polished to a 
mirror-like gloss. An electric-furnace grade, Lustre-Die has a 
carefully balanced analysis. It also has a special alloy fortifica- 
tion which increases its depth of hardenability, and enhances its 
mechanical properties. 


Lustre-Die Requires No Quenching and Tempering 


Lustre-Die reaches you ready for machining and polishing. Before 
it leaves our mill we heat-treat it by oil-quenching and tempering. 
Lustre-Die is carefully controlled during manufacture. That’s 
why there’s no cause for concern about porosity. You can count 
on sound steel in every bar. 
Lustre-Die is carried in stock by your Bethlehem tool steel 
distributor. Get in touch with him today. 














Packaging Notes 


Polyethylene pour 
spout comes in 
sizes to fit quart 
and gallon paint 
cans. Snaps on and 
off in seconds and 
is reusable. Keeps 
paint out of lid 
groove. Puts an 
end to messy drip- 
ping. Available im- 
printed with adver- 
tising message. 


Square-bottom and 3-D style poly- 
ethylene bags are being produced by a 
N. Y. converter from black and natural 
film in “any size... all gauges.” A 





3-D style polyethylene bag can stand unsup- 
ported for ecsy filling. 


specialty is large, tailored shrouds and 
covers for domestic and military pro- 
tective packaging. The largest to date: 
4150” x 96” x 168”. Electronic seals are 
said to exceed strength of base material. 


Bottom-seal attachment is now avail- 
able for side weld bag machines made 
by a leading company. With it, bottom- 




















































seal polyethylene bags 8” wide x 16” 
long can be produced at a rate of 200 
per minute. According to the manufac- 
turer, production speeds on large bags 
are also excellent, since bags up to 65” 
long may be made with a single stroke. 


Tote barrel of 
molded polyethyl- 
ene construction 
has sturdy wire 
handles and ma- 
sonite reinforced 
bottom. It’s dent- 
proof, water-proof 
and rust-proof, yet 
light in weight — 
an ideal multi-pur- 
pose container 
Available in vari- 
ous sizes, including 
25 and 45 gallons. 





Polyethylene-Metal Construction Key to 
Lower-Priced, Higher-Quality Toys 


Comparable All-Metal Items Take Longer to Make 


Retail for More 


In the highly competitive toy industry, a slightly lower retail price can 
bea critical factor—the difference between a good seller and a “shelf- 


sitter.” 
incorporated in traditionally all-metal 
toys. 

It lowers production costs, and—when 
used functionally —adds quality. The 
ultimate result: part-polyethylene, part- 
metal toys can be marketed at a price 
lower than all-metal items of similar 
quality. 

Consider the experience of a company 
which produces nationally-marketed 
miniature cars, trucks, trailers, vans and 
boats. 

The decision to combine the advan- 
tages of polyethylene ard metal in a 
new line was made about a year ago. 
Since, sales and production figures have 
verified the success of the ventvre. Ac- 
cording to the firm’s purchasing agent: 

“Combining polyethylene and metal 
has enabled us to market a higher qval- 
ity product within the price range that 
encompasses our logical market. The 
polyethylene-metal toys retail for $1.00, 
which we feel is the right price for this 
type and size of toy. All-metal tovs of 
this kind would have to retail at $1.19 or 
$1.29, making it necessary to fight sales 
resistance that doesn’t exist at the $1.00 
level.” 

Secondary Operations Eliminated 

On the production line, the poly- 
ethylene-metal concept has worked out 
smoothly and efficiently. Manufacture 
culminates at the injection molding ma- 
chines (each of which produces up to 
200 polyethylene parts per minute de- 
pending on size and complexity), where 
molding machine attendants join the 
polyethylene parts with previously-cut 











His ’n Hers 


































New from France ...a nubbly textured poly- 
ethylene rain hat designed to be worn by either 
@ man or woman. It comes in a colorful, pocket 
sized pouch. Can be turned into a cloche, or 
into one of a choice of men's styles, in seconds. 

Available clear or in opaque colors, the hats 
are vacuum-formed from PETROTHENE 239-27 in 
Neuilly-sur-Seine. The U.S.I. resin was selected 
because it imparts stiffness and gloss, while pro 
viding optimum processing properties. 











And therein lies the primary reason why poly athyiane is being 





Moving van is typical of part-polyethylene, port- 
metal toys currently available. Wheels are made 
from U.S.I.'s PETROTHENE 597 resin, other plas- 
tic components from PETROTHENE 241. Chassis 
ond cab cre metal. Lower photo shows construc 
tion details. 


metal parts made from zine castings. 
Since there’s little need to finish, scrape 
or trim the polyethylene components, 
secondary operations are virtually elim- 
inated. ; 

Assembly consists simply of securing 
the plastic part to its metal base by 
means of slots or undercuts. Wheels of 
injection-molded black polyethylene are 
then quickly affixed, and the toy is ready 
for packaging. 


U.S.1.’s Role 


U.S.L, as the polyethylene resin sup- 
plier, played an important part in the 
successful development of these toys. 
U.S.Il. engineers were able to assist in 
establishing optimum equipment operat- 
ing conditions, such as mold cycle times, 
and in making suggestions on materials. 

The resin selected had to be absolutely 
uniform and have good strength, stiff- 
ness, gloss, colorant dispersion, and 
shrink and warp resistance. PETROTHENE 
241 met these requirements and is he- 
ing used for all parts but the wheels 
which are made from PETROTHENE 597, 














POLYETHYLENE HULL. First full-sized (9 ft. long, 4 ft. beam) hull of 
conventional polyethylene. One piece. Light (60-lb.). Tough (won't dent or 
rust; takes 5 hp outboard). Economical (retails lower than comparable 
reinforced plastic boats). Powder molded from U.S.1.’s MICROTHENE® 
polyethylene by Sintrex Division of Amos-Thompson Corp., Edinburg, Ind. 


POLYETHYIENE MFAT TANK. One-ton capacity 

For transporting, storing, processing meats. Thick 
walled. Light. Easily cleaned. Resists juices and 
chemicals. Powder molded from U.S.|.’‘s MICROTHENE® 
polyethylene by Sintrex Division of 

Amos-Thompson Corp., Edinburg, Ind. 


Sintrex Division’s plastic boat and one-ton meat tank 
are two new large-size commercial products made from 
powdered polyethylene to be marketed in this country. 

They’re both produced by powder molding technology 
from MICROTHENE powdered polyethylene supplied by 
U.S.I. This new polyethylene molding technique has 
been used in Europe, but was little used in America 
until U.S.1.’s MICROTHENE was introduced two years ago. 


Advantages of powder molding with MICROTHENE: 

e Large polyethylene parts are easy to produce. Mold- 
ings made by Sintrex would be difficult or impossible 
to produce by conventional plastics fabrication methods 
such as injection molding or blow molding. Moldings 
are smooth, seam-free, strong. 

e Speed of production. Sintrex produces plastic boat 
hulls many times faster than is generally possible by 
manufacturing methods for reinforced plastics. 
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e Economy. Process requires only simple, relatively 
inexpensive molds. Many products made by this method 
have a price advantage over those molded by other 
procedures. 


Powdered Polyethylene for a Variety of Applications 
Besides powder molding, versatile MICROTHENE pow- 
dered polyethylene may be used as protective or decora- 
tive coating on rigid substrates such as metal and glass. 
Other applications include rotational molding of hollow 
shapes and heat seal coatings for both woven and non- 
woven fabrics. Write U.S.I. today for samples of MICRO- 
THENE and for complete technical data. 


USTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corp 
99 Park Ave., New York 16, N. ¥ 
Branches in principal cities 
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YOU CAN SECURE PRODUCTION SAVINGS WITH 
MAKRAY MOLDING TECHNIQUES WITH THE 


D 
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And that’s not all: Skillful designing of molds and experienced 
engineering can help eliminate “bugs” and assure adherence 

to production time tables. America’s finest injection molding 
plant with its complete facilities can provide you plastic 
products that look, work and sell better: 


® 24-hour operation assures adherence to delivery schedules. 
® 30 new hi-speed presses with 3 to 80 oz. capacities can Serre 
handle almost any size job. 


® Precision molds designed, engineered and built in WE TAILOR 








our own shop. OUR DELIVERIES TO 
MEET YOUR SCHEDULE 


America’s “3 
Finest BS 
Injection Molding 


4400 North Harlem Ave., Chicago 31 
Gladstone 6-7100 
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= a new Tracerlab 
Automatic Process Control 
installation 


General Tire’s Textileather Division makes its 
quality automotive upholstery better than ever 
with a new Tracerlab Automatic Gauging System. 

Tracerlab Beta Gauges are used to control the 
uniformity of thickness of Textileather to exact- 
ing tolerances. Control of uniformity insures 
Textileather’s customers of consistently high 
quality upholstery material and helps General 


Tire’s Textileather Division produce a better prod- 
uct, faster, and at lowest cost. 

As the pioneer in the design and development 
of Beta Gauges (Tracerlab made the first com- 
mercial installation in 1948), Tracerlab can solve 
gauge control problems and stay within your bud- 
get. Lease and rental plans are available. 

For further information get in touch with Tracerlab. 
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ABOVE: 


Machine direction and profile basis weight control are 
obtained through use of two Tracerlab Automatic Beta 
Gauges. Canted C-Frames permit simultaneous edge 
measurement as well as profile scanning of the entire 
sheet. 





TOP RIGHT: 


Signals from the two Beta Gauges give instantaneous in- 
dications of any basis weight variations and are clearly 
displayed in this continuously balanced strip chart 
recorder. 


RIGHT: 


Tracerlab’s unique source-detector design results in the 
highest accuracy even for the thinnest materials. 


INDUSTRIAL DIVISION 


1601 Trapelo Road, Waltham 54, Massachusetts « ATTN: Mr. John Wood 
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T-9 is the superior catalyst for U-Foams 


More one-shot foam is made with M&T Catalyst T-9 
than with any other tin catalyst because it promises and 
delivers high uniform activity essential to proper bal- 
ance of foaming and polymerization reactions. Catalyst 
T-9 is the preferred catalyst because its higher stannous 
content makes it even more economical than stannous 
octoate—and because it is more uniform, maintaining 


its activity to give you constant, reproducible U-Foam. 

Your inquiries on “tin catalyst” problems are invited. 
M&T’s technical service laboratories include a produc- 
tion-type foaming machine, an example of M&T’s pio- 
neering leadership in the development of foam catalysts. 


(ii) CHEMICALS 


MaT PRODUCTS FOR PLASTICS 


U-FOAM STANNOUS CATALYSTS 
MaT Catalyst T-9 
Mat Catalyst T-18 
MaT Stannous Octoate 
MaT Stannous Oleate 


U-FOAM ORGANOTIN CATALYSTS 
MaT Catalyst T-8 
MaT Catalyst T-12 
Dibutyltin Diacetate 


VINYL STABILIZERS 
Thermolite® Organotin Stabilizers 
Thermolite® Barium-Cadmium Stabilizers 
Thermolite® Auxiliary Stabilizers 


FLAME RETARDERS 
Thermoguard*-Antimony-Based 
Flame retarders 
Antimony Oxides 


Antimony Chemicals Trade Mark 


METAL & THERMIT CORPORATION GENERAL OFFICES: RAHWAY, N. J. IN CANADA: M&T PRODUCTS OF CANADA LTD., HAMILTON, ONT. 
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Anger 


First to Manufacture Rigid PVC Tubes Direct From PVC Powder 

In 1950 Anger Company engineers perfected a new production method—and for the first time made it possible 
to create economical rigid PVC tube right from the basic powdered resin itself! Since then Anger has remained in 
the forefront of both research and manufacture of rigid PVC extrusion equipment—has designed and constructed 
many systems for large production requirements throughout the world. 


A Complete Line of Warranted Machines and Equipment 
Designed and engineered to meet your custom requirements, Anger machinery and equipment extrudes direct from 


PVC powdered resin—eliminates compounding and pelletization—molds rigid PVC tubes, sections and plates—all 
in one continuous operation! 


This Anger ‘‘direct route’’ means: 
@ Utmost economy by reduced production costs and manpower 
@ Maximum product quality in strength, surface, etc. 


And... CORRUGATED SHEETS IN ONE OPERATION, TOO! 

Latest achievement of the Anger research team: Development of complete extrusion lines for production of flat and 
corrugated sheets of rigid PVC—handle dry-blend mixture with no intermediate processing . . . produce quality 
sheeting at higher output, lower cost per unit. With APM standard extrusion machinery, plus two accessory units, 
you can produce all three—plain, transversely and longitudinally corrugated sheeting. 





ANGER MOULDING MACHINES are tested under actual production condi- 
tions prior to shipment . . . are delivered with full guarantee and warranty. 


Write or cable now for full particulars. 
General Representation: ANGER Plastic Machines Ltd., Munich 23, Leopoldstrasse 18 
Engineering and Construction: Wilhelm Anger OHG, Traun, Austria 


— Service and Representation Around the World — 











AUTOMATIC 
ROTARY PLASTIC 
MOLDING PRESSES 


10- or 30-Station Machines 


Low cost simple molds e Fully automatic compression molding 
Machine easily installed e Hopper feed —the supply rotates 
Simple ejection of parts e Adjustable production cycle 
e Easily maintained Adjustable temperature in mold holders 
e Maximum flexibility e Low cost molding for small quantities 


e Molds changed without production interruption 


For descriptive bulletin or opportunity to 


see these machines in operation, contact 


NEW ENGLAND BUTT CO. 


Division of Wanskuck Co. 
304 Pearl Street « Providence 7, R. 1. 
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THREE NEW 


PHENOLICS 


FROM 
GENERAL ELECTRIC 


G-E 12985 This new General Elec- 
tric compound is the very finest heat- 
resistant phenolic available in its 
cost range. 


12985 retains high flex strength 
after severe heat aging. It has a 
rich, black color which it main- 
tains well on exposure to heat. 
The material has a drop impact 
strength higher than its best com- 
petitor ... equivalent for the first 
time to a general-purpose com- 
pound. 12985 takes a hot, speedy 
preheat and cures rapidly. It has 
excellent machining properties, 
good chemical resistance, rela- 
tively low specific gravity (1.58). 
And— it is offered at an attrac- 
tive price. 


SUGGESTED USES: This superb high- 
temperature material is particu- 
larly recommended for handles 
on skillets and cutlery, for appli- 
ance parts, switch and lamp 
parts, knobs, wiring devices, 
miniature parts for use at high 
ambient temperatures. 


74 


G-E 12941 A new concept in gen- 
eral-purpose phenolics: a fast-cur- 
ing, ammonia-free, non-bleeding 
black compound. 


This material gives an extremely 
fast, blister-free, cold-powder 
cure. There is no danger of stain- 
ing the mold or tarnishing costly 
silver contacts. Nor is there any 
need to worry about high scrap 
losses caused by uneven flow. 
Parts produced from 12941 will 
not bleed. 


SUGGESTED USES: Ideal for small, 
automatically molded parts of 
all kinds: switch parts, contacts 
for wire connectors, closures, 
tube sockets, appliance control 
parts. 


G-E 12942 This new variant of a 
popular general-purpose compound 
offers added impact strength, im- 
proved finish and cure. 


A versatile and easily molded 
compound, 12942 pre-forms well, 
takes a hot preheat, and flows 


smoothly in the mold. Parts made 
of the new compound are smooth, 
rigid, deep-black, and will not 
embrittle during tumble finish- 
ing. It can be used in cold powder 
automatic molding with just a 
slight penalty in cure speed. It is 
not hand staining. 


SUGGESTED USES: General applica- 
tions such as handles, knobs, 
meter case covers, coffee maker 
bases, piano sharps. 


These three new compounds may 
well give you an important ad- 
vantage in processing or prop- 
erties. General Electric offers you 
dozens of standardized phenolic 
compounds, including general 
purpose, heat resistant, shock re- 
sistant, and fast cure phenolics. 
Our Technical Service people will 
be gladtohelp you select the right 
material for your job. For more 
information, write to: General 
Electric Company, Section MP- 
561, Chemical Materials Depart- 
ment, Pittsfield, Mass. 


Phenolics-tirst of the moderh 
Plasties...titst th valve 


GENERAL @® ELECTRIC 
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YCOLAG. sane 


TOUGH, HARD, RIGID POLYMERS FROM BORG-WARNER 


The ability to resist dents, scuffs, stains, water . . the durability to shrug off the knocks and 
shocks of air travel (even in cold weather) . . . the saleability that goes with lighter weight 
plus the look and feel of leather. These were the qualities Samsonite required for the shell of 
its trim, smartly styled New Horizon® luggage. CYCOLAC brand plastic—the 
tough, hard, rigid, virtually indestructible engineering material from Borg-Warner—came through in 
every case! If your product must travel a rugged road during its lifetime, investigate 
CYCOLAC brand polymers—better in more ways than any other plastic. Write Dept. M-10. 


= 
MARBON CHEMICAL oivision BORG-WARNER 


WASHINGTON WEST VIRGINIA 
*CYCOLAC is the registered trade mark of Borg-Warner | peas | 
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From Plastene—a world 
Of precision plastics... 


Fon.15 years, Plastene Corporation has 
been supplying customers in virtually 
every field with molded plastic prod- 
ucts fabricated to a single standard: 
Plastene Precision. Such prominent 
firms aS The U.S. Time Corp. (Timex), 
Fram Corp., Sears Roebuck & Co., The 
American Thermos Products Company, 
Amity Leather Products Co. and Lily- 
Tulip Cup Corp. are consistent users of 
Plastene’s products and abilities. 


What does Plastene Precision 
mean? it means molds designed by 
Plastene and built to its rigid specifi- 
cations. It means precise engineering 
and skilled fabrication through every 
step of the manufacturing process. 
And it means prompt, efficient service 
from plants located in three strategic 
geographical areas — Crawfordsville, 
Ind., Norwich, Conn. and Anaheim, Calif. 


MEN CUCEMCUUCUNEIQCURC MICA 
leadership. Its prominent designers 
are recognized for originality and crea- 
tivity and for their intimate knowledge 
of ‘the characteristics and scope of 
polystyrene, polyethylene, acrylic, del 
rin, polypropylene, acetate and nylon. 


Whether your plastic requirements 
are simple or complex, Plastene’s un 
surpassed facilities and skills can fill 
them. Why not write today for further 
information? 


D) PLASTENE 


Plastene Corporation, Crawfordsville, indiana. + Subsidiary of The Am Th 
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Werner & Pileidere : 


machines 


are the choice of more and more producers of difficult-to-process materials like 
Acrylics, Nylon, Polycarbonate, Polyformaldehyde. 


The reason clearly is the often established superiority of our self-cleaning twin- 
screw design based on these features: 


@ Color dispersion quality. In |low-melt viscosity thermoplastics, the shear action 
necessary for adequate pigment dispersion cannot be achieved with conventional 
screws due to high back flow. The forced flow in our twin screw machines with 
sealing profile allows to create in various zones exactly the required intensity and 
duration of shear corresponding to the material viscosity in each stage 


@ Devolatilization. This is quite tricky with low viscosity materials due to the for- 
mation of films susceptible to gradual degradation on the unscraped surfaces of 
non self-cleaning machines. In Werner & Pfleiderer ZSK-machines, the self-cleaning 
action of the screws is maintained also in the decompression zones under the 


vacuum ports. Therefore no plugging-up of the vents will occur and the screw 
surfaces stay clean. 


@Clarity of material. The average dwell time in a 3%” diameter twin screw machine 
is, at an output rate of 330 Ibs/h, only 55 sec., with the extremes ranging between 
40 and 90 sec. For heat sensitive materials, one of the prime reasons for color 
development is thereby eliminated. Clarity can further be improved by feeding the 
material to the compounder with a slight moisture content. The evaporation of this 
moisture has a steam stripping effect, and at the same time permits to maintain a 
low and exact temperature level. This method can be applied in ZSK-machines 
since devolatilization in these machines is very easy and reliable. 


@ Little production loss through down times. The self-cleaning action of the 
screws permits color changes without dismantling the machine - just by feeding 


the new color - within ten minutes. ZSK machines can be started even when 
filled with material! 


@ Any form of feed material. Pellets, beads, flakes or powders can all be fed to 
ZSK-machines with reliable intake and uniform delivery rate 


And last not least: 
WERNER & PFLEIDERER have a lot of experience! 


For further information please write or phone 


WERNER & PFLEIDERER CORPORATION 


500 5th Ave. New York 36, N. Y. Phone: LAckawanna 4-1226 
A subsidiary of WERNER & PFLEIDERER, Stuttgart-Feuerbach, Germany 














“Maybe this 132 years 


of plastics know-how 


can help solve your 


appliance molding problem,” 
says Joe Foster. 














L. to R.: Jack lacoboni. Chief of Technical Ser 
Service and Dr. Ray Hartigan, Dir. of Research 


That's the total amount of plastics know-how repre- 
sented by the veteran production-design-research team 
you see in the above photograph. 

These men, who have helped Foster Grant make 
major contributions to plastics progress over the years, 
are here solving molding problems in the production 
of home appliances. Maybe their recent successes with 
Fosta Tuf-Flex high-impact polystyrene in appliance 
mold design and production will suggest ways our 
resins — and our services — may be of value to you. 

For instance — Fosta Tuf-Flex, our high-impact 
polystyrene is currently being used in volume for 


Fostarene”, Fosta Tuf-Flex 





refrigerator inner-door liners and freezer doors. 


Other current appliance applications for Fosta 
Tuf-Flex include refrigerator crisper trays and light- 
bulb shields intricately die-cast radio cabinets ice- 
crusher parts and electric can-opener housings. 


What we give away is more valuable than what we 
sell. Why not put our many years of practical molding 
know-how to work on your product design, molding 
and merchandising problems? Call or write 
us today. Foster Grant Co., Inc. Leo- 
minster, Mass., KEystone 4-6511. 


Your Partner in Plastics Progress F OSTER 


vice: Tommy Eyles, Chief Engineer; John LaBelle, Mgr. of Customer 


discuss solutions to an appliance manufacturer 


s molding problem 


RANT 


Leominster, Mass. 
and Fosta® Nylon are registered trademarks of Foster Grant. 








the few extra pennies that buy next year’s vinyl business 


We believe that these few pennies, invested in the right 
plasticizer, buy next year’s vinyl business . . . the repeat 
business that stems from confidence in the consistent 
quality and performance of your product. 

Why? Because these few additional pennies buy a 
...Plastolein 9058 DOZ. 
We'll admit that cheaper low-temperature plasticizers 


proven low-temperature winne! 


appear tempting. But do they warrant putting the future 


of your business in jeopardy? 


With time-tested Plastolein DOZ you are sure of last- 


es 


ing low-temperature flexibility . . 
light stability 


. excellent heat and 

unusually good 
all the qualities that lead customers to buy 
(and buy again) with confidence. Isn't this your strongest 


low volatility 
“hand” 
appeal for next year’s vinyl business . .. your best assur- 
ance of continued profit? 

If you are not familiar with Plastolein 9058 DOZ, send 
for evaluation samples or full information today. Write 
Dept. F-10. 


PLASTOLEIN® PLASTICIZERS 


1 + ORGANIC CHEMICAL SALES DEPT., EMERY INDUSTRIES, INC., CAREW TOWER, CINCINNATI 2, OHIO 


VOPCOLENE DIVISION, LOS“ANGELES — EMERY INDUSTRIES (CANADA) LTD., LONDON, ONTARIO — EXPORT DEPARTMENT, CINCINNATI 
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Let’s stop this 
tradename nonsense! 


Some young gentlemen from the Harvard School of Business made 
a survey of the possibilities for the increased use of plastics in the 
building construction field. It was a good survey, enlightening and 
enheartening, and is due to become part of our permanent market- 
ing literature. 

They found a few stymies to plastics’ progress in building. These 
were matters of building code writing and interpretation, of self- 
extinguishing and flame-resistant properties in plastics, of creating 
acceptability and know-how of application among the building 
trades and crafts. These the industry already knew about. 

But the biggest stymie they found was in the idiotically con- 
fusing plethora of similar-sounding tradenames in plastics. 

Every marketing survey we have seen indicates that future areas 
of increased plastics application lie in four major fields: construc- 
tion, automotive and transportation, home appliances, and pack- 
aging, in that order. The difference between other markets and the 
“big four” coming up is that these big markets are based on engi- 
neering, on design for specific properties, on specification. And 
they are based on the principle that there will be two or more 
sources for the same material. 

Two years ago MODERN PLAsTIcs spearheaded a campaign for 
the use of alphabetical nomenclature in body copy of articles and 
papers concerning plastics. Polyethylene is PE; polypropylene is 
PP; reinforced plastics is RP, and so on. This movement was based 
on the success of the same technique in the vitamin field. That 
principle is now accepted in the industry. But, to increase our 
volume in the four big markets of the future, we must now go 
much further. We must go by code numbers, indicating thereby 
the specific properties of the materials applicable to these fields. 

Anyone who has attended sessions of the Building Research 
Institute and talked to leaders in construction knows how dam- 
aging this practice of compounding tradenames can be. What 
would happen if each new steel alloy, lumber grade, or cement 
formulation were to be given a different and fancy tradename by 
each manufacturer? 

We suggest that S.P.I. and S.P.E. committees get together with 
similar committees from S.A.E., the Building Research Institute, 
and whatever body is concerned with refrigeration and home ap- 
pliances to the end that we may replace tradenames with codes 
and numbers, and make some sense in specification of plastics. 

Let’s start to cooperate in plastics nomenclature with the so- 
phisticated engineers and designers in the important markets now 
opening up to us! 




































New directions in urethane foams 


Wie eyes fixed on a consumption potential 


of at least 400 million lb. of both flexible and 
rigid materials by 1965 and close to 600 million 
lb. by 1970, the urethane foam industry has al- 
ready set the wheels in motion for an intensive 
market development program to extend over the 
next two to three years. And the prizes are rich! 

Right now, it seems to be for the rigids that the 
really big marketing guns are being brought to 
bear. In the much larger and older field of flex- 
ibles (which will be covered in next month’s 
issue), technology has pretty much been firmed 
up, market directions are more obvious, and the 
urethanes have already secured for themselves 
strong competitive positions. 

In rigids, however, the picture is completely 
different. Here, much of the technology is still in 
a state of flux: many end-users have yet to eval- 
uate some of the fascinating directions being taken 
in the way of processing techniques (e.g., foam- 
in-place, spray-up, or frothing); polyethers, al- 
though new on the rigid scene, have already taken 


the play away from the polyesters and changed the 
cost picture; and the possibilities of true one-shot 
techniques are still lurking in the background. 
And market potentials for the rigids haven't 
even been scratched! Although probably no more 
than 8 to 10 million lb. of rigid foam was used in 
1960, today’s producers are still confident enough 
to predict consumption of from 110 to 150 mil- 
lion Ib. by 1965, and, even more surprising, 250 
million Ib. by 1970. Ultimate potentials, they 
further claim, are really staggering. The market 
goals for the rigids are lush ones—construction, 
transportation, and appliances. Given some break- 
throughs in formulations and processing tech- 
niques and a better understanding of the material 
by end-users, rigid urethane foams have all the 
makings of a potential billion-Ib. plastic! 


Large users, small users 


The excitement in rigid urethane, however, is 
based on more than just fantastic growth poten- 
tial. Application ideas for the rigids seem to 


Some radical concepts are 


. in insulating techniques 


..«.in packaging ideas 


RIGID URETHANE foam 
filling for masonry cavity 
wall was froth foamed in 
130-cu. ft. cavity in only 25 
minutes. Insulating factors 
reported twice as good as 
comparable materials. And 
an added bonus: shear bond 
action of the foam filling 
improves resistance to load, 
allowing increase in height 
of 10-in. cavity wall from 
12 to 18 ft. without the need 
for additional structural steel 
as a support. 


Photo, Royal McBee Corp. 


TYPEWRITER, enclosed in a 3-mil polyethyl- 
ene bag, is placed in corrugated container and 
liquid foam components are poured into the 
box, foaming in place to fill the end cavities 
and form solid supporting blocks at either 
side. Estimated costs: one-fourth that of con- 
ventional wooden cases. 
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Part |: The rigids 


rocket in from every direction—and the big sur- 
prise is in the diversity of industries and compa- 
nies, large and small, that would appear to have 
a stake in rigid urethane foam’s future: 

@ In suburban Pittsburgh, a builder of two new 
homes improves insulation and structural sealing 
and saves time with a unique approach: spraying 
rigid urethane on the sheathing inside the house 
(see photo, p. 85)—and in Watertown, N. Y.., 
the city fathers spray the foam on the underside 
of a highway bridge to reduce the number of 
times the concrete bridge deck freezes and thaws, 
to avoid cracks in the roadbed. 

@ In the Midwest, a manufacturer of refriger- 
ators increases storage capacity of a standard size 
unit by 35% thanks to the reduction in wall thick- 
ness effected with rigid foam cores—and on the 
West Coast, a trucker enjoys an additional 200 
cu. ft. of space per 35-ft. trailer by switching 
from fibrous glass insulation to rigid foam. 

@ In Philadelphia, a manufacturer of contoured 
relief maps solves the problem of imparting rigid- 


being developed... 


... in low-cost buildings 

















URETHANE FOAM shelters can be made by spraying 
the foam over an inflated plastic film, allowing the foam 
to harden, then deflating and removing the film. Doors 
and windows can be cut out with a saw. Possibilities 
for the lightweight, portable units: hospitals, barracks 
or warehouses for the military; summer cabins; beach 
houses; duck blinds; construction sheds; and farm and 
ranch shelters. Photo, Allied Chemical 
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ity to his product without significant increase in 
weight by using rigid urethane poured-in-place 
over the epoxy backing of the maps—and in De- 
troit, auto makers start evaluating a unique top 
assembly consisting of a stamped thin-gage steel 
outside skin, rigid urethane foam core, and a flex- 
ible urethane foam inner liner: rigidity, insulation, 
vibration-dampening, sound-proofing, and cush- 
ioning all rolled into one! 

e In Washington, the Quartermaster Corps work- 
ing on the revolutionary logistics concept of 
“buildings in a barrel” comes up with two radical 
quonset huts: one made up of foam sprayed over 
an air-inflated form (see photo, below) and the 
other consisting of a foamed-in-place rigid core 
between spray-up reinforced plastics skins (see 
MPI, Aug. 1961, p. 78)—and speculation arises 
on the possibilities for playhouses, summer “cab- 
ins,” beach houses, farm shelters, and low-cost 
housing for underdeveloped countries. 

@ In the Midwest again, three rigid urethane 
chocks, molded in four man-hours and weighing 


. in heavy-duty shipping 





THREE RIGID urethane chocks molded 
in simple plywood molds in only 4 man- 
hours, support a 120-ton steam turbine 
generator. The 200-Ib. chocks, with high 
strength-to-weight ratios, replace a 6800- 
lb. hand-built hardwood unit. Reported 
savings: up to $500 per shipment. 





Photo, Dow Chemical 









...and versatility in application 


Foam-in-place in the shop... 


PRE-DETERMINED 


foam 


AMOUNT of 
poured into the 
section of a new 


liquid 
cavity 
type of 
Massive 


ingredients is 


walls of the wing 
idar-tracking and missile target jigs 
prevent the thin metallic skins 


is ingredients start to foam-in 


ire used to 


from buckling 
place, completely filling the cavity and bonding 
tenaciously to all the 
Function 
of the foam is to provide flotation character- 
istics so that target can be dropped intact into 
the sea and will float Photo, N 


interfaces. Foaming of 


entire unit requires only 57 minutes 


Che i 


only 200 lb. each, replace a 6800-lb. hand-built 
hardwood unit in supporting a 120-ton generator 
while it is shipped halfway across the country 
(see photo, p. 83)—and in Pennsylvania, a man- 
ufacturer of curtain-wall panels finds the same 
outstanding strength/weight ratio makes his foam- 
filled panels stiffer, flatter, and less in need of 
expensive bracing or support 

@ In New Jersey, a 35-ft., 135-passenger, steel 
craft with foamed-in-place urethane filling its 
voids proves the effectiveness of the material as a 
buoyancy member that can make a boat unsink- 
able—and from a Coast Guard report comes word 
of a foam-filled epoxy-glass mooring buoy that 
weighs only 900 Ib., yet can withstand design 
loads of 42,000 p.s.i. 

e@ In Hartford, Royal McBee, a manufacturer 
of typewriters, wraps the product in polyethylene 
film, places it in a corrugated carton and foams 
around it to completely fill the end sections and 
form rigid structural members; result: a func- 


...» Or in the field 


Polytron Corp 


Photo, 


FOAMING OPERATIONS begin on the floor 
of a cold storage warehouse requiring a high 
level of insulation. Finished surface covered 
a total of 15,000 sq. ft.—one of the largest of 
this type of job done in this country 


tional package at 25% the cost of a wooden case 
(see photo, p. 82)—and down South, a manu- 
facturer of case goods studies the possibilities 
of wrapping his products in polyethylene film and 
spraying the foam directly on the outside to make 
an integral, low-cost, and practical container. 


Foam has much fo offer 

The reasons for this interest in rigid foam, the 
reasons why the number of end-users has grown 
from 75 to 1000 in the past five years, are not 
too hard to find. 

As an engineering material, rigid urethane 
foam has several outstandingly useful properties. 
Critical to most of the applications described 
above is the foam’s insulating characteristics. 
Fluorocarbon-blown polyether foam’s K factor 
(representing the coefficient of thermal conduc- 
tivity) is variously listed as anywhere from 0.11 
to 0.16 for grades of 2 lb./cu. ft. density; as a 
point of comparison glass fiber, one of its near- 
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is the key to other uses: 


Architectural Porcelain 


Caloric 


Photo, 


Fabricate from slab stock 


SECTIONS CUT FROM rigid urethane slab 
stock are fit into place on metal skin. Both 
metal and foam had previously been sprayed 
with adhesive. Sandwich will later be laminated 
under pressure of 6 to 8 Ib./sq. in. to effect a 
lightweight, strong, flat architectural panel. 


est competitors, has a K factor of around 0.22 
(the lower the K factor reading, the higher the 
insulating value). Added to this is rigid urethane 
foam’s high compressive strength, its excellent 
chemical resistance, its outstanding resistance to 
moisture absorption, and its dimensional stability. 
Heat resistance of the foams is also good. Most 
of the rigids made from conventional isocyanates 
will perform satisfactorily in the 225-to-300° F. 
range. With specialty isocyanates, e.g., Carwin’s 
polymethylene polyphenyl isocyanate, rigid foams 
that retain up to 65% of their room-temperature 
compressive strength at 600° F. are possible. 

But it is the variety of techniques by which 
they may be applied that makes the rigid ure- 
thanes really shine. Other materials may compete 
with the urethanes in some of their properties, 
but it is doubtful whether these can be poured 
in liquid form into a cavity or sprayed out of 
guns or shot out of nozzles like shaving cream 
out of an aerosol—and, if you want to keep to 
conventional techniques, urethanes can also be 
supplied in the form of slab or board stock. 

Foam-in-place: In its simplest explanation, this 
technique involved mixing the liquid reactive 
components of the foam formulation together and 
pouring them into the bottom of an open cavity 
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Spray it on inside... 





RIGID URETHANE foam insulation is easily 
sprayed onto panel of sheathing in newly built 
house. When it hits surface, it expands to give 
1% in. of rigid insulation—with same character- 
istics as 4 in. of normally used insulating material. 
Technique simplifies application even in narrow 
spaces between studding, eliminates time spent in 
cutting blanket-type insulation. 


... or outside 


RIGID FOAM is applied to brush-blasted, 
primed surface of 500,000-gal. caustic 
storage tank. Walls receive 1 in. of foam, roof 
¥Y% in. A fire-retardant mastic is then sprayed 
on the foam surface at a dried-film thickness 
of 10 mils. Applied application cost is about 
two-thirds that of a comparable insulation job 
using fibrous glass as the medium. 


steel 


Chemical 


Wyandotte 















Cold storage insulation 
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TAKING A CUE from the growing interest in 
rigid urethanes by household refrigerator manu- 


facturers, producers of beverage _ coolers, 
freezers, ice-cream cabinets, and product display 
cases have started to run to the material. The 
dispensing barrel for soft drinks shown above is 
a typical example; the foam is poured-in-place 
to fill the cavity between inner metal ice-chest 
body and molded acrylic outer housing 


Transportation 































WHILE REFRIGERATED trailer trucks and railroad 
cars with rigid foam in the wall cavity will be major out 
let, there is potential too for spray-on use of the foam as 
a protective insulating jacket for tank shells. In addition 
to obvious insulation advantages, rigid foam in this form 
is easy to apply, reduces painting maintenance, and is 
easier to repair in case of damage Photo, Allied Chemical 


Here are the big markets shaping up: 
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or mold. Within a matter of seconds, the mix 
begins to foam and rise, flowing throughout the 
cavity, filling all voids, and becoming an integral 
part of the finished product. As it foams up, 
the material adheres tenaciously to the wall sur- 
face—a feature which, incidentally, eliminates 
the need for internal supports or costly adhesives. 

Mixing and dispensing the liquid ingredients 
in a foam-in-place application can be as simple 
as hand-mixing the components together in a 
bucket and pouring the contents into the cavity 
or it can involve more expensive mixing and 
metering equipment that dispenses the liquid foam 
ingredients into a cavity through a nozzle (costs 
for such equipment range from about $3000 for 
a portable unit that can handle about 20 Ib./min. 
to $30,000 for an automatic job that can handle 
about 100 Ib./min.). 

Spray-up: Regarded as a gimmick of little com- 
mercial importance until about two years ago, 
spray-up techniques have suddenly blossomed 
forth as low-cost, functional means of applying 
the foam to boats, shelters, storage tanks, rail- 
road tank cars, bridges, or any large and irregu- 
lar surface that might present (To page 168) 






Construction 


RIGID CORE for curtain-wall panels has largest 
volume potential. Here a typical panel, with a %- 
in. core of slab stock and a porcelainized steel 
skin, is being installed in a new building. Advanta- 
ges: panel thickness is reduced by 50%, with re- 
sultant savings in cost of frames and mullions; 
better rigidity and stiffness; can be laminated with 
Neoprene contact adhesives; moisture-resistant, 
vermin-proof, and odor-proof. 


Vay 








Photo, Pittsburgh Corning Corp. 











POLYPROPYLENE: 


what should the molder look for? 


In our August issue, we reported on the development of polypropylene and on the 


current and future status of price and production capacity. In this, the second part 


of a three-part study, PP is considered as a molding material in terms of properties, 


processing idiosyncrasies, and the applications to which it is best suited 


M olding has been the largest volume consumer 
of PP up to now and is expected to remain so for 
two or three years. Of the 70 to 80 million Ib. of 
PP expected to be consumed in 1961 it is esti- 
mated that 20 to 30 million will be for molding. 
Of the 500 million Ib. or more of sales hoped-for 
in 1965, perhaps 150 million lb. will be for mold- 
ing. This, of course, is only a guess and could be 
easily varied by unforeseen developments that 
nearly always becloud the future in plastics prog- 
nostications. Perhaps it should be regarded as a 
target figure rather than an estimate. There is 
some reason to believe that the target figure may 
be low, but 1965 is little more than three years 


away and it requires time for a new plastic to be 
established in large volume quantities. 

There are various problems to be overcome in 
producing and processing PP just as there were in 
polystyrene, cellulose acetate, acetal, acrylonitrile- 
butadiene-styrene resins (ABS), and others. The 
success of molders in recognizing and anticipating 
these problems, and the success of producers in 
providing them with needed formulations and the 
technical information needed for proper materials 
selection, will greatly influence whether the indus- 
try reaches or falls short of the target figure. 

A false impression was once circulated that PP 
could be molded in “any old mold with no trou- 


INTEGRAL HINGE made possible by PP’s ability to withstand flex- 
ing is put to work in this urethane foam-padded box for optical lenses. 
Design concept incorporated in hinge has already been applied to 
accelerator pedals, toilet seats, tackle bits, etc. Photos, Eastman Chemical 
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Application 








Mop squeezer 
Lid—pouring lip 

Can opener housing 
Vaporizer components 
Eyeglass case 
Bookbinder 

Beakers and funnels 
Dishwasher basket 


















































Outboard motor engine 

















Paint handle 
Lawn mower hood 
Bookcase 

Pipe fittings 

TV back 

Cosmetic jar 
Cutlery handle 




























































































































TV sets 
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IMPACT STRENGTH and heat resistance of PP 
have won it an important place in back panels for 
Stippled molded-in 
material's resistance to marring scratches 





What will PP replace?’ 


Material replaced 


Metal 

Glass 

Metal 

Glass 

Paper 

Paper 

Glass 

Coated steel 
wire mesh 

Steel, aluminum, 
high-impact styrene, 
HD polyethylene 
Wood 

Metal 

Wood, metal 
Metal 

Metal 

Glass 

Cellulose 


Carafe Glass, stainless steel 
Male urinal Metal 
Rope Manila 
Outdoor-chair webbing Saran 
Pipes PVC, metal 
Nozzle Metal 
(auto window defrosters) 
“Re ent examples of new use for PP 


texture heightens 


ENTIRE HOUSING and blade of fan are molded 
of PP. Because blade is molded in one-piece, 
costly assembly and balancing operations required 
with metal unit are eliminated 





Photo, Eastman Chemical 
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bles at all,” but molders soon found out that that 


wasn’t true. Compared with other materials, the 
molding and extrusion of PP requires different 
temperatures and pressures, shrinkage is quite 
different, gating must be done to fit the job at 
hand, thick sections require special care, and col- 
oring technique is different. In short, all the usual 
changes in switching from one plastic to another 
must be mastered. Furthermore, there is the in- 
herent problem of PP’s cold-temperature brittle- 
ness, which requires special designing in some in- 
stances, and the problem of stabilization, which 
was emphasized in Part I of this series. 

However, PP has such superior properties when 
properly handled that there can be little doubt of 
its eventual widespread adoption. Furthermore, 
there has been comparatively little “molecular 
tailoring” by the producers to make it fit the more 
unusual needs. The problems to be pointed out 
later in this article are not insuperable—but they 
do exist and the molder must face up to them. 

Because PP was so widely heralded as the first 
stereospecific plastic—one which could be tai- 
lored to meet specific requirements—one may ask 
why all the bugs can’t be ironed out. No such 
miracle is ever likely to happen. A plastic pro- 
duced by a stereospecific system could possibly be 
likened to a Thoroughbred race horse. There are 
all kinds of horses, from palominos to Percherons, 
but the Thoroughbred is the epitome of speed, 
beauty, and “class” in horseflesh. Despite his fine 
quality, he is high spirited—may at times be can- 
tankerous, mischievous, devilish and tempera- 
mental. And he’s not designed for pulling a plow 
or drawing a wagon. Similarly, polypropylene may 
not be used for everything and it may at times 





o, Montecatini 
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CHEMICAL INERTNESS of 
PP makes it a natural material 
for molded closures for drugs, 
pharmaceuticals, and cosmetics. 
Because PP will hold a given 
torque, such closures can be 
molded without liners. 


give a temperamental performance while being 
processed—at least until the handler finds out 
what's wrong. But in its field it looks as though it 
is potentially a Thoroughbred—will do its work 
where it is expected to with class and distinction. 
In the category of properties that make PP so 
potent a prospect for popularity and usefulness is 
price. As pointed out in Part I, the price is now 
2¢, but all signs point to it being lower by 1965. 
It is this eventuality which makes it hazardous to 
guess how much PP molding material will be used 
in 1965 or even to guess how fast it will grow. It 
would be hard to hold back expansion even at 
present price levels, but if consumption does get 
up as high as a 100-million-lb. volume at current 
prices, there will be some surprised executives 
around the country. On the other hand, capacity 
for PP is scheduled to be 500 million lb. or more 
in 1965. If demand doesn’t keep pace with supply 
heavy price cuts seem inevitable—at least if PP 
follows a traditional pattern in plastics history. 





A plethora of properties 

Generally speaking, PP for injection molding 
has a combination of properties not previously 
available in one, single thermoplastic material. It 
has a high softening, or heat-resistance, point in 
use that permits it to withstand autoclaving at 
20-lb. steam pressure over two hours. It is the 
lightest weight of all plastics. Although it is not 
quite as glossy or hard as polystyrene, it still has 
good glossiness and hardness as well as almost un- 
excelled strain resistance. Its flexural strength is a 
most valuable property and makes possible its use 
in fabricating thin walls. Its almost unlimited flex 
life makes possible the molded-in hinge—a sur- 
prising attribute in a material with the aforemen- 
tioned stiffness. Stress-cracking is practically non- 
existent in PP for rather long periods of time. It 
also has excellent electrical properties and its 
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Photos, Hercules 






































SQUEEZE TUBE of PP uses injection-molded 
shoulder and neck welded to an extruded body 
The material's superior vapor and oil barrie 
properties will widen markets in this area 
































chemical resistance is as good or better than any 
other low-cost plastic. 








However, in the strength category it is very 
notch-sensitive. A notch is literally the beginning 
of a break—even iron is sensitive to a notch or 
scratch to a certain degree. Glass is noticeably so. 
It’s the spot where stress can be applied or con- 
centrated. A square corner localizes a notch point; 
therefore a rounded corner of radius in PP, as in 
most any material, distributes the stress and helps 
prevent a possible break. 

One producer points out that the best answer 
to both notch-sensitivity and cold-temperature 
brittleness is mold design and that the molder 
must watch his temperatures—he should never go 
over 525° F. in an attempt to get ridiculously high 
production rates, although even more problems 
may arise if stock temperature is too low. (Ex- 
truders don’t often extrude at over 400 to 425° F., 
so should have no heat problems. When higher 
temperatures are used for film or monofilament 


































































extrusion, the PP is specially stabilized to meet 
that requirement. ) 

The use of PP for molded built-in hinges has 
been widely publicized for such applications as 
hinged boxes, fishing tackle kits, toilet seats, etc. 
This ability of a stiff material to withstand flexing 
is expected to account for many applications that 
would otherwise go to other materials. The most 
outstanding application incorporating the hinge 
concept is probably the auto accelerator pedal; in 
this instance, it makes it possible to mold the 
pedal in one piece, eliminating the many parts and 
costly assembly required in the conventional 
pedal. There are at least 15 other types of hinge 
applications now in production. 

But this flexing characteristic is not automati- 
cally obtainable; although inherent in the resin, it 
must also be carefully designed into the product. 
Too thick a section makes it difficult for the 
hinged sections to fit together. Also, the first flex 
should be made while the hinge is still warm. 


Melt flow rates important 


Polypropylene is often advertised as a material 
that flows into mold cavities more readily than 
most other thermoplastics due to its sharp de- 


Photo, AviSun 
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HOUSEWARES, a top, market for plastics, are 
being eyed by PP producers. Cups, dinnerware, 
and crispers taking advantage of PP’s toughness 
or heat resistance should be first volume use 


crease in viscosity at its melting point. This prop- 
erty is especially valuable when difficult-to-fill 
molds are being run. The rate of melt flow can be 
varied by the producer according to the needs of 
the fabricator, who may need a different flow rate 
for every major item he molds. The flow rate may 
vary from less than 1 to 18 (the lower the figure, 
the stiffer the melt). Each company has various 
grades that vary from a very low to a very high 
melt flow. In general, grades offered are approxi- 
mately as follows: 

General-purpose injection molding grades offer 
melt flows of around 3 to 4.5 that give good 
toughness and strength in such applications as 
hinged boxes, automotive radio grilles, textile 
bobbins, handles, haircurlers, and battery caps. 
Another type in this area is designed for use 
where prolonged heat resistance is necessary, as in 
backs of TV sets, appliance parts, and hospital 
and laboratory ware. One company offers a mate- 
rial with a melt flow of 18 that is useful for 
hard-to-fill parts where less impact strength is 
needed, such as syringe components or container 
tops. In between, there are melt flows of 6 to 9 
which permit rapid-cycle production of such 
complex pieces as lipstick tubes and thin-wall con- 
tainers. One company, at least, offers a low-melt- 
flow grade of 1.5 for extrusion and an extra-low- 
melt-flow grade of 0.75. In general, PP with a 
melt flow of 2 or 3 processes in a manner similar 
to polyethylene with a melt index within the range 
of 8 to 10. 

Then there are the higher-impact grades that 
are modified with varying quantities of rubber 
(e.g., the polyisobutyl-modified material for lug- 
gage cases) and which have a melt flow of around 
four. These grades are used for chair seats, note- 
book binders, brief cases, tote boxes, fishing 
tackle boxes, and portable carrying cases. 

It is said that the tendency in Europe, where 
there are more screw-type injection machines, is to 
mold with melt flows as low as 0.2 and 0.7 that 
can be handled on such equipment. 


Melt index vs. melt flow 


Producers ask that a distinction be made be- 
tween melt index and melt flow. The former 
should be applied only to polyethylene, the latter 
to polypropylene. Both terms refer to the rate of 
flow of the materials but the rates are measured 
somewhat differently. In neither case is the melt 
flow or melt index exactly the same from pro- 
ducer to producer, but the same number, say 4, 
is relatively similar. Thus a molder using a 4-melt 
flow material of Producer A can probably safely 
buy another 4 from Producer B, (To page 186) 
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-NEW PROCESS 

FOR FACING 
CONCRETE BLOCKS 


_.~-brings to builders 
the brilliance of tile 
__at a fraction of the cost 


4 ighly glazed polyester-faced cement blocks are 
plastics’ latest achievement in their steady pene- 
tration of the building market.’ These blocks have 
a degree of lustre that is about the same as that 
of glazed tile, yet on an installed basis cost only 
two-thirds as much. The exact price structure will 
vary from location to location. But in a repre- 
sentative installation of an interior corridor at a 
North Carolina elementary school, the figures ran 
as follows: polyester-faced block, 8 by 8 by 16 in., 
$1.30/sq. ft., installed; structural glazed tile, 8 by 
5% by 12 in., installed—$1.80/sq. foot. 


How they are made 

Key to the new block is a three-layer molding 
procedure, involving the use of a gel coat to pro- 
vide the highly polished surface. The first layer 
consists of a clear, transparent polyester gel coat 
applied to the mold (a shallow pan slightly larger 
than the area of the cement block face) by spray- 
up. This layer is partially cured by passing under 
a heat bank. The next step consists of automati- 
cally sprinkling over the gel coat any one of a 
group of decorative aggregates, including metal 
flakes and chips, oyster shell, marble, vermicu- 
lite, etc. After the decorative effects have been 
dispensed into the mold, two additional layers of 
polyester resin are charged into the pan in pre- 
metered amounts. The first of these is partially 
cured through a combination of heat and catalyst. 
The final layer acts as the bonding agent between 


iFor earlier developments in this particular field see ‘‘How builder can 
profit with polyester-faced concrete,’’ MP1, May 1959, p. 102, and ‘“‘New 
tools for builders: spray polyester MPI, August 1959, p. 76 
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the previous layers and the cement block itself. 
The cement block is placed into the mold while 
the final layer is still in the liquid stage. The entire 
assembly is cured over-night. 

This process is covered by a patent owned by 
The Glidden Co., Cleveland, Ohio, and licensed 
to National Plastics Co. Inc., Martinsville, Va. 
National, in turn, licenses block producers in the 
United States and Canada to make and sell the 
coated block under the trademark Decor-Glaze. 
Blocks are said to be suitable for both indoor and 
outdoor application. Cost of getting into produc- 
tion, according to National, ranges from $5000 to 
$15,000, depending on degree of automation. 

Because the economics of shipping concrete 
block limit the effective supply radius to 50 to 80 
miles, distribution will be through strategically lo- 
cated franchised producers. Already 10 companies 
have been licensed. Polyester resin is supplied by 
The Glidden Co.—End 
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AUTOMATIC DISPENSER discharges predeter- 
mined amount of polyester resin into pan mold, 
which has previously been sprayed with a trans- 
parent gel coat, onto which have been placed 
metal flakes, shell, or other decorative effects. 








HEATER BANK partially cures layer of poly- 
ester resin. After another layer of resin has been 
added, the cement block is placed into the mold 
and the entire assembly cured over-night. 
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SWITCH FROM METALS 
TO PLASTICS CUTS COSTS 


Manufacturer of business machines effects impressive savings 


on many of the 500 parts on which it does its own molding. Here 


are the resultant economies for six representative parts 


L Burroughs Corp., a leading manufacturer of 
business machines ranging from a desk-top cal- 
culator to complex data processing equipment, 
seeks to use plastics in place of metal wherever 
practical in its products. In some switch-overs the 
company has reduced the cost of parts by as much 
as 90 percent. Such cost cutting techniques are, 
of course, not limited to business machines, but 
can be applied to other industries. 

Illustrated here are six parts which were 
switched from metal to plastic, with details on 
the resultant economies. Not easily shown, how- 
ever, are other factors which helped make such 
achievements possible. These include plastics ex- 


perience, which began in 1909 with fabrication 
of cellulose nitrate and has grown into a full-scale 
captive molding operation that produces approxi- 
mately 85 to 90% of all plastics parts used in 
Burroughs machines. 

The molding facilities located at the company’s 
plant in Plymouth, Mich. include: ten injection 
machines of 3- to 6-0z. capacity, two double-shot 
machines, and seven compression and transfer 
presses, and complete tool room facilities. 

Production consumes in excess of 100,000 Ib. 
of plastics annually. One big item: two-color, 
double-shot molded keybuttons of cellulose ace- 
tate butyrate, 6 million of them per year.—End 


Part FC 189-1 is a nylon ratchet wheel 

which when rotated adjusts a clamping mech- 
anism on a metal paper chute or guide. It is turned 
by hand to provide desired adjustment. Part is 
produced in a four-cavity mold. Previously, this 
component was composed of two die-stamped steel 
parts with a screw machine-produced hub spun into 
it, then chrome plated. Savings over metal: 75%. 
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UP TO 90% 


Part FT 86-3 is another type of ratchet for a release mechanism 
? incorporated in many Burroughs machines. Previously made of 
steel, it involved die stamping, two forming operations, drilling and 
counter-boring, plus plating. The nylon part, Burroughs reports. 
actually out-performs its metal predecessor, with wear points holding 
up better. Savings over the metal part: 95% 


6 COST-CUTTING 
CASE 
HISTORIES 


Part FC 151-1 is a paper guide clamp, also used on 
3 a number of Burroughs machines. Part FC 148-1 
(right) is used in conjunction with it. Together, these parts 
clamp over a metal stamping and provide adjustment for 
width of paper. Both these components, of nylon, are pro 
duced in two-cavity molds. Formerly, this assembly was fab- 
ricated of aluminum, by forming and milling bar stock. Pro 
duction involved polishing plus the forming and machining 
operations. Saving over metal parts: 65 and 85%, respectively 


Part 1FC1OZ-1, molded of transparent acrylic 

material, is one of several paper form guides 
that have also been switched from metal to plastic 
construction, producing some interesting cost com 
parisons. On this component, when the transition 
to plastic construction was made, the part was re- 
designed to incorporate the hanging tab as an inte 
gral unit, eliminating an assembly of four metal 
parts and producing a saving of 73% 


Part FC 288 is a molded nylon nut which assembles to a 
6 powdered metal part. Used on various machines in large quan- 
tities, it is produced in a 9-cavity mold, then the internal threads 
are produced by a tapping operation. This approach eliminates 
need for costly unscrewing mechanism in mold, which would also 
hamper production cycle. Previously, this was a machined steel 
part made from extruded stock, involving milling, drilling, tapping, 
and plating. Savings over metal: 90% 









FILAMENT WINDING 








dea the heavy investment which in- 
dustry has in the use of filament winding tech- 
niques strictly for military, rocket, and missile use, 
it is surprising that anyone has noticed, let alone 
experimented with, the technique’s commercial 
possibilities. Perhaps the very fact that they have 
—and that filament wound commercial products 
are on the market today—is the best testimonial 
one could find to filament winding’s versatility and 
ultimate large-volume potential. 

Biggest-volume breakthroughs to date have 
been in areas of storage tanks and of filament- 
wound epoxy-glass tubing (as competition for 
conventional high-pressure laminate tubing). Shot- 





















Hercules Powder Co. 















a gun barrels, pipe, aerial booms, and battery cases 

E are typical of some of the other products already 

§ onthe market—and railroad tank cars, automotive 

5 parts, and boats are some of the more interesting 

» items in the offing. 

kL For the resins involved, epoxies in particular, 

i ¢ these markets can turn out to be big ones. By 

1 AD Sn Pet Ree ’ == the end of this year, it is estimated that about 

TRUCK-MOUNTED BOOM used in utility re- 2 million Ib. of epoxies will go into filament- 
pairs or for tree surgery is filament-wound of wound applications. By 1964 or 1965, total j 

epoxy-glass. Dielectric properties of material, markets may be up around the 10- to 15-million- 

combined with strength and light weight, in- lb. mark and, if some of the potential applications 





dicate new approach to design of ladders, 
light poles, switchgears, and similar equipment. 

















OBVIOUS commercial adap- 
tation of the technique is in 
storage tanks and vessels, such 
as this unit, with high strength- 
to-weight ratio and outstand- 
ing corrosion resistance 









Photo, Owens-Corning Fiberglas Corp 


GOES COMMERCIAL 


in the works—especially those in the automotive 
field—break before then, total consumption could 
be considerably higher. 


Why use it? 

In light of the publicity attendant on the use 
of filament winding by the military, most end- 
users are already familiar with the properties and 
characteristics of a filament-wound structure— 
the high strength-to-weight ratio, the very low 
modulus (stiffness), the resistance to corrosion, the 
outstanding electrical properties, and the self- 
dampening characteristics. Less well known are 
the economies which the process represents. 

The basic theory of filament winding is, after 
all, a relatively simple one: wind parallel bands 
of fibrous glass roving, either pre-impregnated or 
run through an impregnating bath of resin, over 
a rotating mandrel in a predetermined pattern to 
develop ultimate strength. (See “A guide to wind- 
ing,” MPI, Aug. 1960.) Because of the repetitive 
nature of the rotational control variables, this 
means that the process is highly adaptable to auto- 
mated, mass-production processes—more so than 
any other available method of reinforced plastics 

molding. Production equipment is available today 


FILAMENT-WOUND undercarriage for plane 
manufactured in Sweden has better shock- 
absorbing and damping properties than con- 
ventional undercarriages, minimizing bouncing. 
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COVER: Symbolic photo indicates 
how winding technique is funneling 
down from rocket tubes and pres- 
surized fuel tanks to such civilian 
uses as railroad tank cars. Samples 
for photography supplied by Owens- 
Corning Fiberglas Corp. and by the 
Union Carbide Corp. 


that can run off an average of 500 linear ft. of 
glass per min.—and speeds up to 1000 ft. per 
min. are possible. Mandrels have also grown 
larger and larger to the point where some in use 
today are 60 ft. long and 20 ft. in diameter. 

Add to this mass-production concept the fact 
that the fibrous glass roving used is one of the 
less expensive forms of reinforcement and com- 
prises anywhere from 70 to 90% of the finished 
structure—and you get some idea of why com- 
mercial producers are suddenly discovering the 
technique. With development groundwork already 
laid by the military, with lower performance re- 
quirements than needed for military use, and with 
bigger markets in sight, some of the commercial 
products available today (e.g., storage tanks) have 


: 


PIPE for extreme pres- 
sure and temperature ap- 
plications in petroleum 
production makes use of 
core of wound glass fibers 
bonded with butadiene- 
styrene resin. Core is 
claimed to greatly in- 
crease strength properties. 
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Photo, Owens-Corning Fiberglas Corp 
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apply and use. 














































GROMMETS for 
storing artillery shells are being investi- 
gated by the military. Filament-wound 
glass-polyester-unit (top) would replace 
paper-board lined steel grommet with 
wire ties (bottom), is stronger, easy to 


costed out as low as $1 to $1.10/lb. of finished 
product; on some of the larger-volume uses ex- 
pected this year, costs may go down to approxi- 
mately 70¢/lb. of finished product. 

To date, of course, there has been the obvious 
design limitations in the use of filament winding. 
The technique, by definition, is best-suited to the 
manufacture of cylindrical tank-type structures, 
with or without end closures, and of open-ended 
tubular members such as pipes, ducts, booms, 
masts, etc. More recently, interest has been shown 
in a filament-wound prepreg-type material. The 


- » and here are the coming markets 


use in shipping and 


Picatinny Arsenal 


Photo, Ordnance Corps., 





prepreg is created by winding the impregnated 
roving onto a mandrel, then slitting it off longi- 
tudinally and flattening it into a sheet that can be 
molded into intricate contours with conventional 
bag or matched-metal molding techniques. Re- 
sult: a reinforcing form that offers predetermined 
orientation for greater strength, an increased glass 
content, and, because of the absence of over-and- 
under weaves, greater drapeability. 


Products now in use 

Conventional filament winding techniques have 
already given birth to a number of new products. 
In a take-off on the use of the technique for 
pressure vessels and for rocket motor cases, one 
of the first wound commercial products to be 
marketed successfully was huge storage and proc- 
essing tanks for chemicals, oils, or other corro- 
sive products. Although their initial prices were 
about equal to those of lined galvanized steel 
tanks, the wound RP structures had the added ad- 
vantage of lighter weight, less maintenance re- 
quired, and outstanding corrosion-resistant per- 
formance. Design shapes available today range 
from conventional cylindrical forms to perfect 
spheres (photo, p. 94; manufactured by Justin 
Enterprises Inc., Cincinnati, Ohio). 

In another take-off—this time stimulated by the 
very high burst strengths achieved with filament- 
wound pipe for industrial use—glass-epoxy tubing 
made by the technique has been put on the market 
by many of the major high-pressure laminators 
(e.g., Taylor Fibre Co., Spaulding Fiber Co.). 
And the product has already started to move into 
volume use for circuit breakers, switchgears, high- 
voltage fuse tubes, and a variety of other applica- 
tions in the electronics, (To page 194) 
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MODEL of tank car (left) indicates feasibility of using 
the filament-wound glass-epoxy technique. Car is shown 
in full on cover. Filament-wound boats are also under 
evaluation. Artist’s conception above indicates how rad- 
ome-type structure could be wound, then cut in half to 


create two boats Photo, Union Carbide Corp 
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PE TAMES eg 
NEUTRONS ~~ 


On the land and in and under 
the sea, polyethylene’s unique 
ability to slow down products 
of nuclear fission have won it 
a market estimated at close 
to 2 million Ib. per year, and 
the advent of atomic-powered 
aircraft promises a vast 
increase in this 

proven application 


MISSILE-BEARING nuclear-powered sub of this class uses thousands of 
pounds of PE sheeting to guard crew from reactor’s neutron emissions. 


ze. advent of nuclear-powered vessels, such as 
the growing submarine fleet and the merchant 
ship N.S. Savannah, has created an important new 
use for polyethylene: shielding against neutron 
radiation (See “How PE shielding works,” p. 98). 
Already, consumption of polyethylene (PE) sheet 
for shielding in surface vessels and submarines is 
estimated at 142 million Ib. a year. And future 
prospects are vast, especially when the possibil- 
ities of nuclear-powered aircraft are considered. 

Both high-density and low-density sheets are 
used. High-density is slightly more effective, but 
the low-density material is more often used be- 
cause of its lower price. Both types share two 
advantages over other materials—low weight and 
high rate of neutron shielding effectiveness. 

For example, concrete, which in equal volume 
weighs approximately 2/2 times more than PE, 
is out of the question for shielding on ships and 
planes. Water, like concrete, is an efficient neu- 
tron barrier, but it too is heavier than PE in equal 
volume and in addition it requires a weight-adding 
container. Also, a greater thickness of water and 
concrete is required to do the same job as PE 
(see chart on p. 98). Lightweight paraffin wax 
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shields have been tried, but their use is limited 
since the material, with its low melting point, is 
extremely difficult to handle. 

There are other important reasons why PE is 
a desirable shielding material. It has good dimen- 
sional stability and form retention, and is resistant 
to abrasion, impact, and shock. Polyethylene also 
has sufficient temperature resistance for most 
shielding applications (in nuclear submarines, for 
example, reactor temperatures are said to be rela- 
tively low), and the material will not give off nox- 
ious gases in the event of a fire. Finally, PE, par- 
ticularly the low-density type, is relatively easy 
and economical to machine. 


Application poundage is high 


Nuclear reactors of any type or size are ex- 
pensive devices, and considerable engineering 
know-how is involved in their construction. Thus, 
in terms of number of reactor units, there is not 
yet a sizable market for PE neutron shielding. 
But PE sheet suppliers have been encouraged by 
the fact that individual reactor installations have 
shown large-scale usage of PE on a poundage 
basis—one recent estimate places the current 





annual requirement of PE sheet for neutron 


shielding at between 12 and 2 million pounds. 

An idea of the reasons for this volume estimate 
can be seen from the following: nuclear sub- 
marines carry tens of thousands of ib. of PE 
in the form of secondary neutron shielding, the 
N. S. Savannah, world’s first nuclear-powered 
merchant ship, uses about 250,000 Ib. of PE in 
its shielding; and the nuclear-powered U. S. S. 
Long Beach, a guided missile cruiser, is esti- 
mated to carry am even greater quantity—ap- 
proximately 500,000 Ib. of polyethylene! 

The major reason behind the high poundage to- 
tals in these ships is the thickness of the indivi- 
dual shielding panels. In submarines the shield- 


How PE shielding works 


The radiation encountered in nuclear reactor 
operations takes four basic forms: alpha and beta 
particles, gamma rays, and neutrons. 

Alpha radiation control can be effected by 
means of a piece of paper, a thin plastic film, 
or even by a few inches of air. Beta particles, 
while more penetrating than alphas, still do not 
require more than % to % in. of shielding, 
which is usually in the form of a metal box, with 
a window of acrylic or leaded glass if visibility 
is a requirement. Shielding against gamma ra- 
diation requires, ideally, a very heavy and dense 
material, such as lead, uranium, or iron. But at 
land-based installations, concrete, earth, and 
water are more often the materials used, because 
they are relatively inexpensive. All plastics ma- 
terials, PE included, lack the required density 
and are of no value by themselves as gamma ra- 
diation shielding. 

Polyethylene’s particular forte is the control 
of neutron radiation. Neutrons, products of nu- 
clear fission, are highly penetrating, fast-moving, 
and erratic, caroming like billiard balls. The 
trick is to slow down these rays to a low-energy 
or thermal state, at which level they can be ab- 
sorbed by a suitable material. It has been found 
that the best way to blunt the energy of rapidly 
moving neutrons is to present a high concentra- 
tion of light-weight atoms as a barrier to their 
movement. Since hydrogen is the lightest atom, 
PE, possessing two hydrogen atoms per molecule, 
is clearly an ideal choice for the neutron barrier 
material. 

Absorption of the slowed neutrons is usually 
accomplished by boron or cadmium fillers in the 
polyethylene. These materials are desirable be- 
cause of their high rate of neutron absorption, 
or high “cross-section” as it is termed. As a rule, 
from 1 to 6% by weight of boron or cadmium 
filler is combined with the polyethylene. 


ing, built up of panels | in. thick, measures from 
6 to 14 in. thick. On the Savannah, the neutron 
shield is approximately 8 in. thick, and is com- 
posed of panels % to 1 in. thick. 


Extrusion techniques ‘‘classified’’ 

The precise technique by which the PE panels 
are extruded is a closely-guarded secret. However, 
it is known that die design, extrusion control, and 
take-off equipment are specially adapted for the 
production of heavy-gage sheet up to about 12 
in. in thickness. Extruders producing the thick 
PE sheet for radiation shielding can supply it in 
widths from 36 to 48 in. and in any desired 
length. As a rule though, easy-to-handle lengths 
from 5 to 8 ft. are used in shielding applications. 
The thick sheet is cut to length by special saws. 

It is also known that one supplier is using 6-in. 
extrusion machines with 20:1 L/D ratios. Trim- 
ming and sawing operations are performed in line 
with extrusion. The PE sheets produced by this 
supplier are held to gage tolerances of +%%po in. 
and +> in., respectively, on the 1- and 1\%- 
in.-thick sheets. 

The N. S. Savannah uses well over 50,000 sq. 
ft. of low-density PE sheet for neutron shielding, 
the majority of it in 1-in. thickness. Primary 
shielding, against neutrons and other types of 
radiation, consists of a 6- to 8-in. layer of lead, 
made up of several individual slabs. The slabs are 
bolted to the steel shell of the reactor by steel 
studs. These studs are then welded in place at 
the surface of the primary shielding, and smaller 
studs are attached to them in order to provide an 
anchor for the PE sheets. 

Since six or seven individual PE sheets are 
used to build up the necessary thickness of the 
neutron shield, small aluminum nails are used to 
hold them together during installation. A maxi- 
num of %, in. is generally provided between 
edges of the sheets to (To page 201) 





Thickness required to attenuate 
neutron beam by factor of 10 





Material 


Density Shield thickness (in.) 


Water 1.0 8.8 
| > 


Concrete 
Concrete 
(high-density ) 3.5 9.6 
Iron 7.9 5.7 
Lead 7.8 
Polyethylene 8.0 


2.4 9.6 
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=» Polyethylene 


Battelle Memorial Inst. 


reflectors 


Photos, 


Another example of PE’s neutron-taming ability may be found TL aan Lat] vou! rogion 
in the uranium-fueled reactor recently set up at Battelle Me- 

morial Institute, a research center in Columbus, Ohio. PE [ | 

blocks, 4 in. thick, are installed around the four sides of the MT LY] Active 
reactor to slow down the high energy rate of neutrons and I} fil-4 Lee | volume 
bounce them back into the reactor core. Other PE neutron [4 [ 

reflectors, in strip form, are installed at top and bottom (right 

and left, photo above) of the fuel elements, which are housed 

in square aluminum cans. These reflectors are 12 in. long at 

the top of the fuel cans, 6 in. long at the bottom. PE strips are 

also used to sandwich the uranium metal strips in the fuel box 

(above, center). Their purpose is to slow down neutrons and 

thereby increase the probability that the neutrons will collide 

with uranium nucleii to sustain the chain reaction. The test 

area in the center of the reactor can be lined with PE to a 

thickness of 1 to 2 in. to further slow neutrons and concen- 

trate them in test area. Cost of all the PE components in the 

reactor is about $3,000, their weight approximately 780 pounds. 
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BLOCKS of low-density PE are installed as 
neutron shielding aboard N. S. Savannah. 
About 250,000 Ib. of sheeting, bolted by small 
studs to layers of lead, are used in this vessel. 


SLEEVE of PE film encases manipulator arm used 
to handle materials in “hot cell” experiments. Film 
protects arm from radioactive dusts. Gage of film is 
tapered from 10 mils at “shoulder,” where greater 
strength is needed, to 5 mils at “wrist,” where more 
flexibility is desired. Photo, U. S. Industrial Chemicals 
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By W. B. Royall* and R. W. Matlock” 


| he satellite structure consists of an outer 


OUTER SKIN of satellite begins to take shape as 
prewet glass cloth is smoothed against surface of 
epoxy mold. Additional resin was applied and as 
sembly vacuum-bagged and oven-cured 


Ya wwry 
. 


Epoxy passes toughest test: 


The success of the Courier 1-B satellite will be of more than pass- 
ing interest for industrial users concerned with the performance 
of reinforced epoxies under conditions of extreme heat and cold, 
intense radiation, and high vacuum. This space vehicle, still in 
orbit more than a year after launch, relies heavily on glass-rein- 
forced epoxy for its structure. Its continued presence in the sky 
makes the material a promising candidate for more earthbound 


spherical shell of reinforced epoxy supported by 
an octahedron space frame of welded aluminum. 
To the frame are attached three honeycomb 
sandwich platforms on which electronic equip- 
ment is mounted. At the southern pole of the 
sphere, a molded epoxy flange plate anchors the 
satellite to the launching rocket. 

Selection of epoxy resins was based on a num- 
ber of factors: They not only provide the requisite 
adhesion to fibrous glass, honeycomb core, and 
metals, but they also contribute high strength, 
light weight, and rigidity even in cross sections as 
thin as 0.285 inch. And they do all this under 
conditions of outer space for periods of time 
which may run as long as several years. 


How the shell is molded 


The outer shell consists of two identical lami- 
nated hemispheres and serves three purposes: 
|) a surface for attaching solar cell arrays totaling 








. — 


applications where service environments are severe and critical 









nearly 20,000 individual units; 2) a ground plane 
for various antennae mounted on the shell’s equa- 
torial metal band; and 3) an _ environment- 
protecting cover and insulating barrier for the 
equipment housed inside. 

Both shell halves were produced in the same 
reinforced epoxy mold. The female mold was 
made by preparing a male plaster on a wooden 
plug. A gel coat was applied to the plaster and 
the epoxy resin and glass cloth were built up to 
the desired thickness. After the resin had cured, 
the mold was removed from the form and placed 
on steel supports. 

In making the satellite shells, the female mold 
surface was first sprayed with a release agent, 
then brushed with a mixture of 100 parts epoxy 
resin and 14 parts m-phenylenediamine curing 
agent. This laminating system was used in all of 
the Courier’s plastic structures. Titanium dioxide 
powder was added to the resin for the outer skin. 
The pigment gave a whitish reflective cast to the 








HONEYCOMB CORE is applied after second 
layer of glass-epoxy skin has been laid in mold 
After vacuum-bagging and curing, third layer of 
glass-epoxy was laid down. 


UUTER 
OPA 


COURIER satellite is composed of two 
hemispheres of glass-reinforced epoxy to 
which are bonded 20,000 solar power cells. 
Structure is being readied for vibration test. 


outside surface of the hemisphere to help main- 
tain the proper temperature environments inside 
the satellite for protection of the components. 

One sheet of glass cloth (style 181) was im- 
p-egnated with the pigmented resin and draped in 
the mold without joints, overlaps, or splices in 
order to effect a single skin of continuous strength. 
With the wet cloth properly positioned, additional 
resin was applied to saturation to ensure a thor- 
oughly void-free outer skin. 

A bleeder spring was taped around the upper 
edge of the mold, and the assembly vacuum 
bagged, using a polyvinyl alcohol sheet. The layup 
then was oven-cured for 2 hr. at 300 F., the time 
and temperature used for all laminations. 

Following cure of the outer skin, its inner sur- 
face was sanded. Aluminum was flame-sprayed to 
a thickness of 0.005-in. into the sanded surface. 
The metallic layer provided the required electri- 
cal conductivity between the two hemispheres and 
the solar cells. 

The coated metal interior was covered with 
resin-preimpregnated glass cloth, the resin pene- 
trating the porous aluminum film to the outer 
skin. A lightweight, phenolic-nylon honeycomb 


core, 1% in. thick was fitted over the wet skin. 


This layup was vacuum-bagged and oven-cured. HONEYCOMB sandwich panels (note arrow) 
The adhesive strength of the (To page 205) with reinforced epoxy skins and phenolic-nylon 


cores are used as platforms for electronic 
Western Deve ment aborat € *hil ) , lt calif 


Summit Industries In sardena, Calif . : equipment package of the Courier 
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Markets keep growing for injection-molded 
BAKELITE high-density polyethylene 


... your market can reap the same benefits as these 

























































































APPLIANCES—When critical points of strain 
are involved, appliance makers have t 
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PACKAGING 
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Motors is a brand new d 


Which BAKELITE high-density polyethylene 
is right for you? 





Looking for fresh avenues to bigger profits? Take a good, 
close look at what’s happening in many markets now capital- 
onthe od izing on the outstanding benefits of injection-molded high- 
Cunnasrenisnes adele density polyethylenes. 
Union Carbide Plastics, with a full line of 6 different 
aaa ae ae a ee ee BAKELITE high-density polyethylenes, gives you the widest 
oe ee De Lael oe oo one-source selection of performance characteristics in the 
Weathering industry (the chart to the left presents the highlights). 
If you have a production or design problem, look to 
Soneity. gues BAKELITE high-density polyethylenes for profitable answers. 
poe ooo And don’t forget that Union Carbide Plastics also markets 
Secant Modulus the most complete line of low-, medium-, and high-density 
— polyethylenes for blow-molding, too. For help, write Union 
MECHANICAL Carbide Plastics Com- 
ot oe pany, Division of Union 
ctiuiintratadiense Carbide Corporation, UNION 
Dept. KM-87J, 270 CARBIDE PLASTICS 
Park Avenue, New York 


17, New York. 


BAKELITE and UNIon CarRsipe are registered trade marks of Union Carbide Corporation. 


HOMOPOLYMERS COPOLYMERS 








OMD-6201 | DMD-7004 | DMD-7014 BPO-7070 | DMD-7002 
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if part of your problem 
is in refrigeration 
solve it 
with Uni-Crest 
... it’s an ideal insulator! 


Uni-Crest expandable polystyrene, with 
its unique insulating and lightweight 
properties, is particularly suited to a 
wide variety of applications in the 
refrigeration field. It is uneffected by 
moisture condensate, non-toxic, and 
will not support fungus growth. It can 
be readily molded to fit contours of 
refrigerators, air conditioners and 
freezers. 


We would like to send you our free 
booklet that describes Uni-Crest in 
complete detail. Simply send us your 
name and address. 


UNI-CREST 


EXPANDABLE POLYSTYRENE 


@ product of United Cork Companies, 
Uni-Crest Div., 28 Central Ave, Kearny, N.J. 


Typical properties using samples at the 
low densities of 1 and 1.25 ibs./cu./ft.: 
Compression Strength — 16-20 Ibs./sq. in.; 
Energy Absorption (max.) — 29.66 in. Ibs./ 
cu. in.; Tensile Strength — 44.46 Ibs./sq. 
in.; Bending Strength — 28.5 Ibs./in. of 
width; Water Absorption— less than 2% 
by volume; Therma! Conductivity (K factor) 
BTU/hr./sq. ft./°F/in. — 0.23 at mean tem- 
perature of 40°F. 
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How to select a 
vacuum system for thermoforming 


Detailed examples explain the sizing of reservoirs and pumps 


and the estimation of minimum cycle 


I he vacuum system for thermo- 


forming equipment should be se- 
riously evaluated long before you 
must actually start forming 30,000 
to 60,000 parts/hr. requiring a 
5¥2-in.-deep draw or making liners 
for 9-cu.-ft. Your 
vacuum system is a major factor in 
both quality and rate of produc- 
tion. Speed of the forming cycle 
is limited by the capacity of the 
vacuum system. Sharpness of detail 
is determined by the 


refrigerators. 


maximum 
vacuum as well as by when and 
how rapidly this maximum vacuum 
is applied to the heated plastic 
sheet. Part shrinkage can also be 
Reg. U 


Compress 
Rand < 


A—STRAIGHT VACUUM | 














VACUUM ON 


C—SNAPBACK 


SLIGHT VACUUM*7TN 
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varied considerably by the amount 
of vacuum and the length of time 
the vacuum is applied during the 
forming operation. 

As parts are formed, the vacuum 
pump requires a certain amount of 
operating, or recovery time, after 
each cycle to re-evacuate the sys- 
tem. When there is insufficient re- 
covery time, working pressure in 
the system will increase and sharp- 
ness of detail and quality will suf- 
fer. As a practical rule-of-thumb, 
the actual forming or cycle time 
should be not less than twice the 
recovery time. 

Since the vacuum system has an 
important influence upon quality, 
thermoforming experts emphasize 


By Philip F. Charles’ 


instantaneous 
application of maximum vacuum, 
rather than a gradual reduction in 
pressure over the entire cycle. The 
importance of rapid application of 
full vacuum apparent 
when you consider the way the 
sheet cools in the mold. 

The side next to the mold starts 
to harden upon contact. It drops 
below its heat-distortion point and 
hardens while the other side is still 
warm and pliable. As the mold- 
side hardens and_ shrinks, the 
warmer side flows to conform. As 
the warm side also shrinks upon 
further cooling, the mold side, al- 
ready hardened, 
conform to this shrinkage. 


the importance of 


becomes 


cannot flow to 
The end 


FIG. 1: Four thermoforming techniques requiring the use of vacuum 
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vacuum important, especially in large pieces 
a | such as refrigerator door liners and 
food cabinet liners with integrally 
Wi 7 HHI formed shelf supports, etc. Most of 
Will enn the shrinkage takes place by the 
iii | } vacuum time the formed part reaches room 




















temperature. A substantial portion 

of this takes place before the part 

leaves the mold. Maximum shrink- 

Hi) age occurs in cavity-type molds 

atmosphere — ; HHH a a _ anes apm (no male plug) where the only 

pressure vacuum pump deterrent to shrinkage away from 

vacuum control value the walls is the vacuum held on the 

; aximum 

SYSTEM JUST BEFORE APPLICATION OF VACUUM us todas os aaa 
tained to minimize shrinkage. 

















How much vacuum? 


vacuum Manufacturers of plastics ther- 


moforming equipment recommend 

a vacuum of at least 20 in. of mer- 

cury, or about 5 p.s.i.a., as the 

Tir it — maximum working pressure. The 

vacuum . vacuum system, that is, the vacuum 

pump, reservoir, and piping, should 

SYSTEM AFTER OPENING CONTROL VALVE be deigned to beep Gs oyetem 

pressure from ever rising above the 
recommended 5 p.s.i.a. 








FIG. 2: Schematic showing use of reservoir which is used to smooth out 
pulsation in vacuum on short cycles and which allows the use of a smaller : : 
pump on long cycles. Example in text shows how to size reservoir tank. To digress a moment, all dis- 
cussions, calculations, and specifi- 

cations for vacuum systems should 

be stated clearly and consistently 

result is an internally stressed con- hot sheet hits the cold mold. To in one form or another—we prefer 
dition; the mold side in compres- avoid such stresses, the sheet vacuum-inches of mercury. Con- 
sion and the warm side in tension. should be formed and held tightly sistency and exact definition of 
These stresses can be substan- against the mold while the material terms avoids confusion resulting 
tially increased in a distinctly non- is still as warm as possible after the from someone loosely specifying 
uniform pattern if high vacuum is initial application of heat. the pressure required in a system 
not applied immediately when the The control of shrinkage is most as simply “20-inches;” this could 





Table I: Pressure loss due to pipe friction in vacuum systems* 





Absolute 


pressure 7.4 5.0 


p.s.i.a 





velocity” 


70 100 70 


ft./sec 





Pipe diameter 

in 
l 0.442 1.160 1.965 0.3288 0.788 1.375 0.1547 0.406 0.837 0.967 0.1965 0.641 

0.1741 0.580 0.935 0.1160 0.3675 0.641 0.0774 0.1934 0.3675] 0.0580 0.0982 0.1934 

0.1160 0.2900 0.561 0.0774 0.1965 0.3675 Cc 0.1160 0.2127 Cc 0.0580 0.0982 

0.0580 0.1547 0.3481 2 0.1160 0.2321 Cc 0.0580 0.1160 Cc C 0.0580 

Cc 0.0967 0.2127 . 0.0580 0.1354 > Cc 0.0774 c Cc 

C 0.0774 0.1741 0.0491 0.0967 _& Cc 0.0491 ; Cc Cc 
¢ 


0.580 0.1354 Cc 0.0580 © Cc Cc 























PD icu. ft. /sec 
i. per 100 ft { pipe ’Velocity ft “4 «Less than 0.0491 
60 pipe area, sq. ft 
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Py- VACUUM REQUIRED, IN. OF MERCURY 








DEAD-END PUMP VACUUM, Pp, IN.OF MERCURY= 29.5 


| 























4 
P3-Pp 


Values of loge 
x-Pp 


FIG. 3: Graph showing values of logarithmic quantity shown in Eq. 3, p. 211, 


for various values of vacuum desired, 


P,, and dead-end pump vacuum, P,, 


when the latter are expressed as vacuums in terms of inches of mercury. 


mean either a vacuum of 20 in. 
of mercury which is about 4.9 
p.S.i.a., or a pressure of 20 in. of 
mercury which is about 9.8 p.s.i.a. 
Conversions to other units of vac- 
uum from inches-of-vacuum can 
be made by using the conversion 
factors boxed on p. 109. 

Theoretically, the vacuum sys- 
tem capacity required (or total 
rate of consumption) equals con- 
sumption per cycle times the num- 
ber of cycles per minute. The vol- 
ume of vacuum required per cycle 
is equal to the volume of the mold, 
piping, and vacuum channels be- 
tween the plastic sheet and the 
vacuum control valve, or between 
sheet and vacuum pump if no con- 
trol valve is used. In all cases, pipe 
volume between the clamped sheet 
and the vacuum off-on control 
should be kept to a minimum in 
order to reduce the unnecessary 
waste of vacuum. 

The forming technique used has 
an important bearing on the vac- 
uum capacity required. When using 
straight vacuum forming (see Fig. 
1A, p. 105) or plug-assist forming 
(Fig. 1B), the volume of the mold 
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can be readily determined. This 
establishes the volume of air evac- 
uated from the mold per cycle. 
However, when using snapback 
forming (Fig. iC), or plug-assist 
pre-blow forming (Fig. 1D), the 
problem is more complex. 

With snapback or pre-blow form- 
ing, the volume included in the 
drape of the material, in addition 
to the volume of the mold, must 
also be evacuated. This will vary 
with the amount of drape or blow. 
However, usual practice is to allow 
the drape or the bubble to contain 
approximately the same volume as 
the mold. Therefore, in drape 
forming the mold volume used in 
calculations should be doubled. 

For pre-blow forming, allowance 
must be made for the 3- to 5-p.s.i.g. 
compressed air pressure admitted 
to the bubble mold and piping. 
Each cubic foot of the compressed 
air contains a substantially greater 
volume-amount of air than air 
measured at atmospheric pressure. 
To account for this increased 
amount of air to be evacuated, mul- 
tiply the volume of the mold and 
system components by the ratio of 


the absolute pressure of the com- 
pressed air (17.7 or 19.7 p.s.i.a.) 
to atmospheric pressure (14.7 
p.s.i.a.). In other words, for pre- 
blow forming at 3 p.s.i.g., take the 
volume of the mold, double this to 
allow for the volume of the pre- 
blow bubble, add to this the vol- 
ume involved in the piping to both 
the compressed-air control and to 
the vacuum control. Multiply this 
total mold, bubble, and piping vol- 
ume by the ratio previously estab- 
lished (17.7/14.7—1.2+). This rep- 
resents the total volume of air at 
atmospheric pressure to be evacu- 
ated for each cycle. 

Losses throughout the vacuum 
system must also be considered. 
There are two primary sources of 
vacuum loss—leakage and pipe 
friction. Pipe friction becomes most 
important in high-volume produc- 
tion of quality parts. As can be 
seen from Table I, p. 106, vacuum 
losses vary substantially with the 
velocity of air being exhausted 
through the system. These losses 
can be reduced by providing piping 
of adequate size so that velocities 
are reduced. For a specific example, 
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Seen, ai occa iS RS RI Rc ROR Lo. RTE 
What’s News in Chemicals... 


What comes out here depends on you... 


Enjay tailors its production to fit your 
needs. Over the years it has pioneered 
in the development of many important 
new compounds to meet the changing 
demands of the chemical industry — 
products like isooctyl alcohol, decyl 
and tridecy! alcohols, and BUTON 
resins, to name but a few. 

Latest in this series is new Enjay 


NE 


hexyl alcohol. Of particular interest to 
vinyl plastic compounders are the 
phthalate esters of hexyl] alcohol. Their 
good solvating properties make them 
highly efficient as calendering aids. 
Hexy! alcohol has other important 
applications as a raw material for 
flotation agents, lubricant additives, 
degreasing fluids, brake fluids and 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 
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agricultural chemicals. For speci- 
fications on the full line of Enjay 
alcohols, or other high quality 
chemicals, write to Enjay, 15 W. 
5lst Street, New York 19, N.Y. 
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MODERN PLASTICS 








MECHANICAL VACUUM PUMPS STEAM-JET EJECTORS pressures are equalized almost in- 
ABSOLUTE PRESSURE stantaneously. Then, when the 

STD. ATMOSPHERIC PRESS « 147 PSIA.« 760mm|* 29 92"-Hg ABS valve in the connecting pipe is 
, closed, the pump will continue to 

evacuate the reservoir to bring it 
down to minimum absolute pres- 











SINGLE STAGE OR . : 
ROTARY a sure so as to be in readiness for 
howe tas MULTISTAGE UNITS Negara Rat 
(WATER SEALED) the nex : raw. ' 
) The size of the reservoir neces- 
sary to develop a desired working 
Two STAGE pressure in the mold may be deter- 
mined by this relationship: 











vV.P. + V.P. = Py (Vin + V.) Eq. 1 





where: 

FIG. 4: Chart showing various vacuum producing devices and the range V.» = mold volume plus piping to 

of vacuums each is capable of producing. Steam ejectors are practi- the vacuum control valve, 

cable only when a large volume of low-cost steam pressure is available. cu. ft.; 

V, = volume of the vacuum sys- 
tem between control valve 
and vacuum pump, including 

original equipment cost by allow- the reservoir, cu. ft.; 

1.16 p.s.i. of the pump’s working ing the installation of a smaller ‘a — Initial 

pressure is lost for each 100 ft. of vacuum pump. 


at an air flow rate of 70 ft./sec., 


air pressure in the 
mold; either atmospheric 
l-in. pipe in the system. When the mold is suddenly (14.7 p.s.i.a.) or higher by 


Extra pumping capacity must opened to the larger tank, the the amount (To page 211) 
also be added to make up for leak- 


age. In addition, it may be ex- 
tremely difficult to hold maximum 
vacuum on a system that does not Table Il: Vacuum pump ratings 
meet the requirements of a com- 








mercially tight system. A reason- 

able amount of maintenance should — Bae. ia = ea 
keep leakage under control, but displ. Pump of motor ‘he daahures 
vacuum pump manufacturers still Size of vacuum pump I-stage  2-stage speed required pipe pipe 

recommend adding 20 to 30% : , 


cu.ft./min. r.p.m. h.p. in. in. 
to calculated piston displacement 


required, depending on leakage 3 by 2% 90 800 


conditions. System volume includes 3&3 by 2% 18.0 800 
the capacity of all the piping and 4 & 4 by 2%" 32.0 800 
of any tank or receiver between the 5 

vacuum pump and the thermo- 5¥2 & 5¥% by 4 99.0 900 
forming machines. 52 & 52 &5% by 4 = 149.0 900 


The final question in laying out “4 & 4 by 23 


& 5 by 3% 60.0 750 


y 4 means the unit has two with 4 i liameter bores and 
stroke 


or specifying a system for thermo- 
forming is, naturally, “How large 
a vacuum pump do I need?” There 
are several factors to consider in 





CONVERSIONS 


"igi Units of absolute pressure: 
determining how large a pump you 


: Standard atmospheric pressure 29.92 in. of mercury 
will need: consumption per cycle C 
: : : 60.0 mm. of mercury 
including all losses, cycle time, and 147 msl 
‘ .— . / S.1a 
covery capac , » avate ‘ 
recovery capacity of the system in 1.0 atmosphere 
cluding the reservoir To convert p.s.i.a. to: in. of mercury multiply by 2.036 
Sizi h . mm. of mercury 51.715 
izing the reservoir atmospheres 0.068 
Vacuum can be “stored” the Units of vacuum: 
same as compressed air and you All absolute pressure units below standard atmospheric pressure are also 
should always use a tank or reser- units of vacuum. 
voir to smooth out consumption Vacuums in in. of mercury = Barometric pressure (in. of mercury)" 
- i c y > > > yf > > 1 
peaks and valleys. If you have a minus absolute pressure of the systen 
' , (in. of merucry) 
very short cycle time, the reservoir , ; A : 
il b d he th t To convert p.s.i.a. to in. of vacuum, convert p.s.i.a. to in. of mercury 
will be used merely to smooth ou . , 
ie its : pressure and subtract from 29.92 in. of mercury. 
pulsations. With longer cycles, 


large storage capacity in the system “Barometric pressure usually assumed to be standard 
bs / , mercury 
and reservoir will permit reducing 


atmospheric pressure or 29.92 in. of 
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A guide to molding 


high-density polyethylene By Roger B. Staub” 


A summary of the effects of molding conditions on shrinkage, warpage, dimensional 


stability, dry coloring, and the physical properties of high-density polyethylenes 


A wide variety of high-density of 0.96 g./c.c. in the molds and curve shown in Fig. 1, below. The 
polyethylene (PE) consumer items machines shown with the molding same data for low-density PE is 
is injection molded. Sizes range variables and the ranges studied in shown for comparison. Volume de- 
from small gears to large parts for the box on p. 113. creases considerably in cooling 
water softeners. Shapes range from from a typical molding temperature 
intricate doilies to simple contain- Mold shrinkage of 400° F. to room temperature. 
ers. Naturally, each item has its Mold shrinkage is the difference With reference to the second fac- 
own product quality standards. between the dimensions of the tor, anisotropic shrinkage induced 
Although quality standards vary mold cavity and those of the final by flow in these experiments indi- 
from item to item, the physical molded article. Mold shrinkage cated that shrinkage parallel to the 
properties of the molded plastic data is required to design molds direction of flow averaged 9 
which Jefine product quality are properly as well as to control piece mils/in. higher than that across the 
commoa to all items. This article dimensions during molding. Mold flow direction. Fig. 2, below, shows 
recommends optimum processing shrinkage was studied in the 7.5- how this shrinkage imbalance 
conditions for certain molded phy- by 9- by 0.075-in. plaque under caused a curvature in the bottom 
sical properties such as impact the molding conditions outlined. edge of the molded plaque. 
strength and surface appearance. Iwo factors control the shrink- Shrinkage measurements were 
Once the important properties de- age of injection-molded high-den- taken at the positions indicated in 
fining quality of a desired molded sity PE; 1) the change in volume Fig. 2. Over a broad range of mold- 
item have been specified, the during solidification and _  cool- ing conditions, shrinkage ranged 
molder can apply this information ing of the melt to the solid state from 22.1 to 40.2 mils/in. in the 
to maximize product quality. and 2) the variation in shrinkage flow direction and from 13.4 to 
Most of the work was done with parallel to and across the direction 33.1 mils/in. across the flow. Aver- 
a polyethylene (DMD-7000)! hav- of flow. Volume changes in high- age values were 31.3 and 22.5 
ing a melt index of 5 and a density density polyethylene are shown in mils/in., respectively. 
the relative volume* vs. temperature By varying molding conditions it 
ina ‘Carbide Plastics Co.. Bound Brook. "8. 3. Relative volume is the ratio of the volume ot __' found that shrinkage is decreased 


A product of Union Carbide Plastics Co., as a material at a given temperature to its vol- . 2Creaci ateri: a. 
are other resins mentioned herein ume at room temperature. by ‘ I ) decreasing material tempera 


-shrinkage measurement across flow 


shrinkage measurement coolin t 
parallel to flow a 


entrance 
;—variation in the 


direction of flow 





0.92 density 
polyethylene 





Relative volume 





mold 
gate 


(curvature here caused by 


ar 
U 


200 300 400 500 
Temperature, °F. , 


Atinn in + . ‘ 
atio he direction of flow) 


FIG. 1: Relative volume of FIG. 2: Schematic of plaque FIG. 3: Dishpan mold core 
two typical polyethylenes; mold showing how aniso- component showing recom- 
one is high-density natural tropic shrinkage of material mended coring pattern. 
resin, while the other is causes distortion and dimen- Coldest water enters mold 
conventional material. sional changes in part. coring under the gate area. 
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for better film flow out; ‘ 
uniformity and shelf stability 
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CYCLOHEXANO 
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SOLUTION COUPEE 
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Addition of a small percentage of 
NAXOL (Cyclohexanol) may help 
you improve present formulations or 
develop new and better ones. . . par- 
ticularly latex emulsions. 


This versatile secondary alcohol has 
unique ability to assist in blending 
otherwise immiscible ingredients and 
to act as a coalescing agent and solu- 
tion coupler. It promotes homogeneity 
and helps control evaporation rate. It 
can improve the flow out, uniformity 
and stability of many formulations. 


‘rg. et * 
Fi wee 
National Aniline can deliver NAXOL 
in drums or tank cars in three types: 
NAXOL — 100% material 
NAXOL D — Freezing point 
depressed with Methanol 
NAXOL W — Freezing point 
depressed with Water 


Phone our nearest office or use the 
handy coupon below to get a working 
sample of NAXOL and a copy of 
Technical Bulletin I-20, containing 31 
pages of properties, reactions and 
literature references. 


C-7 


() Please send 31-page NAXOL Technical Bulletin I-20 


NATIONAL ANILINE 
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NAME 





(0 Send working sample and quotation [] Have representative call by appointment 





40 Rector Street, New York 6, N. Y 
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new | 


rugged 
versatile | 





















STOKES 
MODEL 855-2" 
BLOW MOLDER 


Here’s the blow molder that’s designed to deliver profitable production 
at low investment! New Stokes Model 855-2 gives you the proved 
operating flexibility of dual-manifold design ... rugged Stokes con- 
struction for extra stable operation . . . plus a host of new features that 
make it easy to turn out top-quality products. It’s ideal for molding 
toys, housewares, containers up to 1-gallon size and a wide variety of 


other small to medium size items. - NEED HIGHER 








Here are a few of the features of the Model 855-2 that add up to top He 
value, more profitable production: # CAPACITY ? 
® 200 square inches (10” x 20”) of mold area on each platen = New Stokes Model 856 
e 10-inch stroke : Blow Molder gives you ‘ 
: 550 square inches of 
* 24 tons of clamp mold area on each 
e 18 inches of daylight with molds open platen... 13-inch stroke 
e Pneumatic operation, with air toggles that provide natural slow- : ... 5 tons of clamp. Also 
down at end of each closing stroke * features famous Stokes 
e Individual blow air regulator for each clamp section _  extra-rugged construc- 


tion for stable perform- 
ance. Ask for Bulle- 


¢ Vertical, horizontal and front-to-back adjustments for aligning 
mold and parison 


e Improved cross-head design 
e Proportioning-type temperature control 
e Easy access to mold area. 
For full details, write for Model 855-2 Specification Sheet. 

















*Jdeally sited for product up fo 914” diamete y 2 30” long. 








Packaging Equipment Division 


F. J. STOKES CORPORATION + 5500 TABOR ROAD, PHILADELPHIA 20, PA. 
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ture, 2) decreasing mold tempera- 
ture, 3) increasing plunger forward 
time, and 4) decreasing fill speed. 
Gate size and feed condition had 
no significant effect on shrinkage. 

These results can be explained in 
terms of the relative volume curve 
of Fig. 1. Decreasing material tem- 
perature, decreasing mold tempera- 
ture, and decreasing fill speed all 
tend to reduce the average material 
temperature in the filled mold. 
This, in turn, reduces the relative 
volume of the melt and the result- 
ing shrinkage of the material in 
the mold. Increased plunger for- 
ward time decreases shrinkage by 
packing additional material into the 
mold to compensate for the thermal 
contraction after the mold is filled. 

In general, to minimize mold 
shrinkage, one should mold under 
conditions of low material tempera- 
ture, low mold temperature, long 
plunger forward time, as well as 
slow fill speed. 


Warpage 

Resistance to warping is impor- 
tant to the functionality as well as 
to the appearance of molded parts. 
Design details, such as ridges and 
offsets in flat sections, ribbed wall 
sections, and raised areas opposite 
the gate, help minimize warpage by 
increasing part rigidity and permit- 
ting stress relief. However, a degree 
of warpage control can also be ob- 


FIG. 4: Two types of 
dry coloring dispersion 
disks used with high- 
density polyethylene: (A) 
multihole breaker plate; 
(B) Venturi plate. Rec- 
ommended dispersions 
are shown. 


tained by selecting proper molding 
conditions. Warpage control was 
studied in three different molded 
items: the center-edge-gated plaque, 
the center-gated disk, and _ the 
center-gated dishpan. 

In the plaque, the only variable 
which had a consistent effect on 
warpage was plunger forward time. 
Decreasing forward time decreased 
the warpage. Other variables—ma- 
terial temperature, mold tempera- 
ture, fill speed, feed condition, and 
gate size—failed to have any con- 
sistent influence on warpage. The 
major factor contributing to warp- 
age in this plaque was mold design. 
One problem was the variation in 





Mold 


Center-edge-gated plaque 

(7.5 by 9 by 0.075 in.) 
Center-gated disk 

(10 in. (dia.) by 0.070 in.) 
Rectangular dishpan 

(7 by 9 by S in. by 0.080 in.) 
lrumbler (6 oz.) 


Variable 
Material temperature 
Mold temperature 
Plunger forward time 
Pressure (fill speed) 
Feed conditions 


Gate size* 


"Plaque only 





Conditions of study 


Molds and molding machines used 


Molding variables studied 


Machine 


12 oz. Lester 
8 oz. Reed-Prentice 
8 to 10 oz. IMPCO 


3 oz. Moslo 


Range-studied 


350 to 550° F. 

110 to 175° F. 

10 to 40 sec. 

Minimum pressure to fill 
to 23,000 p.s.i. 

One-in. cushion and starved 
feed 

0.040- by 0.230- by 0.020-in. 
tab gate to full round run- 
ner 
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Material temperature, °F. 
FIG. 5: Relationship be- 
tween injection pressure re- 
quired to fill and material 
temperature in a 10-in. disk 
mold for three different melt 
index high-density poly- 
ethylene resins. 


shrinkage caused by the different 
directions of flow throughout the 
molded plaque. Another problem 
was the non-uniform temperature 
of the mold surface, which caused 
additional shrinkage variation 
throughout the plaque because of 
non-uniform cooling rates. 

In the 10-in. disk mold, mold- 
ing variables exerted a more pro- 
nounced influence in warpage con- 
trol. Complete data are shown in 
Table I, p. 116. Warpage was de- 
creased by: 1) increasing fill speed, 
2) decreasing plunger forward 
time, 3) using starved feed, and 4) 
decreasing material temperature. 
Cycle time and mold temperature 
had only minor effects. 

Temperature mold 
cavity was quite non-uniform, and 
this undoubtedly contributed to the 
warpage. However, it appears that 
the level of (To page 116) 


across the 


113 
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is made of Ameripol High-density polyethylene 





in the dramatic torture test shown here, identical containers were blow-molded from Ameripol high-density polyethylene ... and 
from another high-density material. The Ameripo!l bottle and the control bottle were then subjected to an increasing head of 
hydraulic pressure. In hundreds of test runs, the Ameripol bottle outlasted its opponent every time. When the control bottle 

the Ameripol bottle was still pressure-tight. Then hydraulic pressure was again applied to the Ameripol bottle until 
it failed it values ranging from 20% to 50% above the control bottle. This extra strength and durability of Ameripol high- 


density polyethylene can help you produce better quality containers and other blow-molded products at no extra cost. And Ameri- 


pol has one other outstanding advantage—it is easily processed on conventional equipment. For strong, beautiful blow-molded 


product veck Ameripol. Write for Ameripol Technical Data file for complete physical properties and specifications. And, 


remember —Goodrich-Gulf Technical Service can help you with application 





Cleveland: 1717 East Ninth Street + Phone: TOwer 1-3500 New York: 200 East 42nd Street + Phone: Murray Hill 7-4255 








| <q Goodrich-Gulf Chemicals. Inc. 


THE ONE TO WATCH FOR NEW DEVELOPMENTS 





BURST TEST 


AMERIPOI OTHER 





Typical burst test shows substantially 
higher rupture pressure in Ameripol 
bottle compared to control bottle of 
Te[ctalaler-| ime (ott) 4am 











Table 1: Effect of molding variables on warpage and dimensional stability of high-density PE* 





Material 
temp Mold temp 


I I 


Fill speed 


420 
420 
420 
420 
420 
420 
420 
420 
$10 
$10 
$10 


®All sample 
machine 


Plunger Feed 


condition 


Overall 
forward time 


S€C. 


Starved 30 
Starved 

Starved 

Starved 

Cushion 

Starved 

Starved 

Starved 

Starved 

Starved 


Starved 60 


yolyethylene in a 10-in.-diameter disk mold, 0.070 in 


cycle time after molding days later 


Warp height 
immediately 


Warp height 


several Change 


in warp 
in, in, 
0.53 0.71 
0.53 0.67 
0.88 
0.77 1.00 
0.98 1.15 
0.56 0.78 
0.50 0.66 
0.67 0.85 
0.72 0.78 
0.89 1.02 
0.74 


0.18 
0.18 
0.25 
0.23 
0.17 
0.22 
0.16 
0.18 
0.06 
0.13 
0.14 


0.63 


0.60 


thick on an §8-oz. Reed-Prentice 





molded-in stress was the major 


cause of warpage. This conclusion 
is indicated by a consideration of 
the molding variables which af- 
fected warping of the disk. Increas- 
ing fill speed, decreasing plunger 
forward time, and molding with a 
starved feed all reduce molded-in 
stress, and in turn, warpage 

In the dishpan, warpage was re- 
duced by: 1) decreasing material 
temperature, 2) increasing plunger 
forward time, and 3) increasing fill 
speed. Note that the effect of plun- 
ger forward time on warpage is re- 
versed over what was obtained in 
the other molds. It appears that in 
the dishpan the major factor gov- 
erning warpage is the over-all 
shrinkage rather than the variation 
in shrinkage throughout the piece 
and molded-in stress. Thus, the fac- 
tors which tend to reduce shrink- 
age—decreasing material tempera- 
ture and 
ward time 


increasing plunger for 
also reduce warpage. 

Undistorted dishpans were ob- 
tained by molding at low (400° F.) 
material temperatures, long plunger 
forward times, and fast fill speed. 
There were two factors, inherent 
in the mold design, which aided 
molding flat bottom  dishpans 
These were the support from the 
side walls and the excellent coring 
of the mold which gave uniform 
mold temperature. The coring of 
this mold, which is the type recom- 
mended for high-density PE, has a 


116 


spiral configuration (see Fig. 3, 
p. 110). With this type of coring 
the coldest water is circulated at 
the normally hot gate area of the 
mold. In this manner, the tempera- 
ture of the mold surface is kept 
quite uniform. 

In summary, three major factors 
appear to contribute to warpage: 
1) over-all part shrinkage; 2) vari- 
ations in shrinkage throughout the 
molded part (perhaps caused by 
flow effects or by non-uniform 
cooling, and 3) molded-in stress. 

Probably the best method to 
minimize warpage is through part 
design. However, adjustments of 
conditions can also be 
used to minimize these problems. 


molding 


Dimensional stability 


The problem of dimensional sta- 
bility was studied in the 10-in. disk 
mold to determine the influence of 
molding conditions. The procedure 
was simply to measure warp height 
after molding and again 
later. 


several 
days Complete data are 
shown in Table I. 

Dimensional stability, or change 
in warpage, was improved by: 1) 
increasing material temperature, 
2) decreasing mold temperature, 3) 
decreasing plunger forward time, 
4) increasing fill speed, 5) molding 
with starved feed, and 6) increas- 
ing cycle time. 

It appears there are two mecha- 
nisms by which dimensional change 


after molding occurs. One is 
through further crystallization of 
the material, which causes addi- 
tional shrinkage. The other is the 
relief of molded-in stress, which 
additional distortion. One 
would expect that the colder the 
piece is removed from the mold, 
the less chance for further crys- 
tallization and shrinkage. This is 
substantiated by the effects of de- 
creased mold temperature and in- 
creased cycle time, both of which 
tend to reduce the ejection temper- 
ature of the piece. The influence of 
molded-in stress is seen in the ef- 
fects of increasing material tem- 
perature, decreasing plunger for- 
ward time, increasing fill speed, and 
use of starved feed, all of which 
tend to minimize molded-in stress. 

Note in Table I that the maxi- 
mum change in warpage was 0.25 
in., and minimum, 0.06 inch. The 
minimum change occurred when 
molding at high material tempera- 
ture, low mold temperature, low 
plunger forward time, starved feed, 
fast fill speed, and long over-all 
cycle. These conditions appear to 


Causes 


considerably minimize dimensional 
stability problems. 


Impact strength 

The inherent impact strength of 
high-density PE is quite good. 
However, there are cases in which 
part design and molding conditions 
are such that impact strength may 
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Plaques of tough Butyrate plastic 


give super-service 
at gas pumps 





PURE 
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Plaques vacuum-formed by Dualite 
Products, Inc., Cincinnati 27, Ohio, from 
sheet of Tenite Butyrate extruded by 
General Plastics Corp., Marion, Indiana. 
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Toughness, 
weatherability, 

and eye-appeal 

are some of the 
reasons The Pure Oil 
Company chose sheet 


PURE 
Firebird 


of Tenite Butyrate 
for these three- 
dimensional plaques. 
Mounted on 72,000 
service station pumps, 
they build recognition 
for the new “Firebird” 
brand of gasoline. 
And they'll stay bright and new-looking. The plastic sheet is 
extruded of a special outdoor formulation of Tenite Butyrate 
that endures weather and temperature changes, sunlight, 
wind, rain, snow, and hail, along with gasoline, oil, and 
air-borne dirt and grime. The inherent toughness and 
resilience of Butyrate sheet minimize breakage during 
manufacture, shipment, and installation, and throughout 
a long service life. 
In producing the plaques, economies resulted from 
silk-screening the colors in distortion on the reverse side of 
clear-transparent Butyrate sheets. Subsequent vacuum- 
forming produced the three-dimensional plaques with 
striking legibility and excellent registration of the color 
patterns. The decoration is protected by the thickness of the 
clear Butyrate sheet and enhanced by its surface gloss. 
If sheet of tough Tenite Butyrate plastic, in clear-transparent 
or tested outdoor colors, suggests ideas for improving your 
product, get more information and a list of suppliers from 
EASTMAN CHEMICAL PRODUCTS, INC., subsidiary of 
Eastman Kodak Company, KINGSPORT, TENNESSEE. 
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be impaired. Thus, the plaque and 
dishpan molds were studied to de- 
termine optimum molding condi- 
tions regarding impact strength. 

Test specimens were cut from 
these moldings in areas close to and 
away from the gate. The latter 
specimens were taken from the 
sides of the dishpans and 6 in. 
from the gate on the plaques. Ten- 
sile impact tests were used to de- 
termine impact strength. 

In both articles, impact strength 
was greater away from the gate, 
usually by a factor of three. Gen- 
erally, molding conditions had no 
significant effect on impact strength 
away from the gate. However, they 
had a marked influence on impact 
strength in the gate area. 

In the dishpan, the only variable 
which had a major influence on im- 
pact strength was fill speed. Table 
II, right, shows that at slow fill 
speed the impact strength in the 
gate area was only 7.7 ft.-lb./cu. in. 
compared to 28.7 ft.-lb./cu. in. at 
fast fill speed. Even the impact 
strength in the side of the dishpan, 
which was normally not influenced 
by molding conditions, was mark- 
edly reduced at low fill speed. Vari- 
ations in material temperature and 
plunger forward time had no sig- 
nificant effect on impact strength. 
Increasing mold temperature shows 
a trend toward increasing impact 
strength. However, the magnitude 
of the change in impact strength 
is much smaller than that resulting 
from variations in fill speed. 

In most cases, best impact 
strength is obtained by molding at 
intermediate-to-high material tem- 
perature (450 to 500° F.), low 
mold temperature (110 to 130° 
F.), short plunger forward time, 
and fast fill speed. 


Stress-cracking resistance 
“Stress-cracking” is the term 
given to the rupture of polyethyl- 
ene when it is exposed to deter- 
gents, solvents, and some other 
polar materials. The rupture usu- 
ally occurs in the gate or sprue 
area, which is the weakest area of 
the piece. It can occur spontane- 
ously, simply from the combined 
action of molded-in stress and solv- 
ent, or it can be accelerated by 
applying an external stress. 
Stress-cracking resistance is im- 
portant in many items molded of 
high-density PE, such as _ house- 
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wares, food containers, and other 
parts which may be exposed to 
stress-cracking agents. 

There are three major factors 
(excluding intrinsic material varia- 
bles) which influence stress crack- 
ing resistance and which are gov- 
erned by molding conditions. These 


factors are crystallinity, molded-in 
stress, and molecular orientation. 
Generally, decreasing crystallinity, 
decreasing molded-in stress, and de- 
creasing the degree of molecular 
orientation improve stress-cracking 
resistance. 

Crystallinity is related to the ma- 





Table Il: Effect of molding variables on tensile impact tests strength 
of specimens cut from dishpans 





Molding variables 
Plunger 

Mold forward 

temp. time 


-Tensile impact strength 
ft.-lb./in? 
Side of 
dishpan 


Material 
temp. 


Fill Gate 
speed area 
oF, sec. 

10 Maximum 
10 Maximum 
10 Maximum 
10 Maximum 
10 Maximum 
10 Maximum 
10 Maximum 
10 Maximum 
20 Maximum 


Minimum Maximum 


(10 sec. max.) 


Minimum Maximum 








Table Ul: Effect of mold temperature on density and stress-cracking 
resistance (material temperature 460° F.) 





Mold 
temperature Density 
he ‘g/cc. 


Stress-cracking" 
% failure after 
24 hr. 

118 0.9564 30 
135 0.9577 60 
150 0.9592 80 
175 0.9610 100 


*Dishpan test: %4-in. (dia.) ball, 30 ml. Trend/gal. water; tested on the gate area. 








Table IV: Effect of material temperature and plunger forward time 
on stress cracking (mold temperature 150° F.) 





Stress-cracking 
resistance* days for 
Pies, 50% failu res 


Material temp. 


7. sec. 


Plunger forward 


350 15 21 
350 40 5 
500 15 No failures 
500 40 3 


“Tumblers, tested unstressed in a detergent bath at 50° C. 











Table V: Color dispersion ratings and pressures 
for various dispersion aids* 





Dispersion aid 


None 


Multi-hole breaker plate 4.5 


Venturi plate 5.0 


Color dispersion” 


Minimum pressure 


to fill 
p.s.i. 

13,000 
15,800 
18,300 


*Using 5-melt-index, 0.96 g./c.c.-density polyethylene to mold dishpan. »Rating of 5 is excellent, 1 is 


poor 





terial’s cooling rate in the mold; 
the faster the cooling, the lower the 
crystallinity. Crystallinity can read- 
ily be measured by measuring part 
density; the lower the density, the 
lower the crystallinity. A laboratory 
study of the density in the gate area 
of molded dishpans indicated that 
mold temperature was the greatest 
influence on density. Typical data 
for this study are shown in Table 
Ill, p. 119. 

Increasing mold temperature in- 
creases density from 0.9564 g./c.c. 
at 118° F. to 0.9610 g./c.c. at 175 
F. This is apparently caused by the 
slower cooling rate at the higher 
mold temperature. 

Stress-cracking resistance was 
measured by filling the dishpans 
with a detergent solution and plac- 
ing them on a 0.5-in. steel ball po- 
sitioned directly under the gate. 
These data are also shown in Table 
Ill. Note the general correlation 
between mold temperature, density, 
and stress-cracking resistance. In- 
creasing mold temperature in- 
creases density and decreases stress- 
cracking resistance. 

The variables which most in- 
fluence molded-in’ stress and 
frozen-in molecular orientation are 
material temperature, plunger for- 
ward time, and fill speed. As a re- 
sult, these variables also have a 
marked effect on stress-cracking 
resistance. To minimize molded-in 
stress and orientation, the mold 
should be filled quickly with mate- 
rial at a high temperature and 
with a low level of mold packing. 
Theoretically, these conditions 
would also optimize stress-cracking 
resistance. 

The influence of these conditions 
on stress-cracking has been studied 
with a variety of tests and molded 
items. In most cases, results verify 
that stress-cracking is improved by 
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increasing material temperature, 
decreasing plunger forward time, 
and increasing fill speed. Typical 
results selected from the various 
data are shown in Table IV, p. 119. 
In this case tumblers were tested, 
under no external stress, in a 50 
C. detergent bath. Note the su- 
perior stress-cracking resistance at 
high material temperatures and low 
plunger forward times. 

High material temperature, short 
plunger dwell, and fast filling will 
generally improve crack resistance; 
however, exceptions will occur. For 
example, it has been observed in a 
particular type of test, best crack 
resistance was obtained at low ma- 
terial temperatures, which contra- 
dicts the general rule. However, 
these results were found to be 
peculiar to this particular test and 
were an exception rather than the 
general rule. 

Proper mold design can also re- 
duce stress-cracking. A_ well- 
designed cooling system (as shown 
in Fig. 3, p. 110) will help by pro- 
moting uniform mold temperature. 
This reduces thermal stresses intro- 
duced by non-uniform cooling 
rates. A special cooling system to 
keep the gate area of the mold cool 
will also help. This minimizes the 
degree of crystallinity. Design of a 
raised section, or “button,” in the 
bottom of the piece opposite the 
gate strengthens this part of the 
piece and thus will also improve 
crack resistance. 

The effect of inherent material 
variables on stress-cracking resist- 
ance is well established. Generally, 
the two most important ones are 
density and molecular weight, or 
melt index. Density is related to 
crystallinity, as was discussed pre- 
viously, and as a rule increasing 
density decreases stress-crack re- 
sistance. Increasing molecular 


weight, or decreasing melt index, 
improves stress-crack resistance. In 
most cases, material variables have 
a considerably greater influence on 
stress-cracking resistance than do 
molding conditions. 


Surface appearance 


Molded high-density PE articles 
exhibit two types of surfaces. One 
is a glossy surface of very high lus- 
tre which accurately reproduces the 
mold finish. The other is a surface 
marred by flow or “chatter” marks 
which form across the direction of 
flow. Chatter marks are believed to 
be caused by a melt fracture phe- 
nomenon (as indicated by waviness 
in the flow) which causes the plas- 
tic material to bounce across the 
mold cavity. 

The molding variable which in- 
fluences surface appearance most is 
material temperature. Increasing 
material temperature, when chatter 
marks were present, improved ap- 
pearance. However, once chatter 
marks disappeared, further mate- 
rial temperature increases did 
not add to surface appearance. 
When 5-melt-index, 0.96-density 
PE was used, chatter marks disap- 
peared at a melt temperature of 
about 400° F. If lower-melt-index 
polyethylene material is used, this 
“chatter mark-free,” or minimum 
gloss, temperature occurs at a much 
higher value. 

Mold temperature, plunger for- 
ward time, fill speed, feed condi- 
tions, and gate size had little or no 
effect on surface appearance. How- 
ever, in actual plant practice, it has 
been found that in some cases in- 
creasing mold temperature im- 
proves surface appearance. This is 
particularly true when molding is 
done near the minimum gloss tem- 
perature. Thus, to improve surface 
appearance one should increase 
material temperature or mold tem- 
perature, or both. 


Dry coloring 


In dry coloring, occasions arise 
where the mixing during molding is 
inadequate and poor color disper- 
sion results. The use of special 
processing conditions to improve 
color dispersion is then required. 
These conditions were studied in 
the following experiments 

Dry coloring was done by tum- 
bling 1% red pigment with natural 
resin for 4% hour. (To page 123) 
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Plastisol formulators: 





Are you looking fora filler that... 


Then try SURFEX-MM. 


Diamond Surfex-MM is a precipitated res- acteristics. Call your Diamond Representa- 
inous coated calcium carbonate that has tive for specific information and formulas, 
been micro-milled (average particle size or write Diamond Alkali Company, 300 
1 micron) to yield outstanding mix-in char- Union Commerce Bldg., Cleveland 14, O. 


Diamond 
4 , Chemicals 


OTHER DIAMOND CHEMICALS FOR THE PLASTICS INDUSTRY: 


Super Multifex®, Multifex-MM®, ultrafine, precipitated, calcium carbonates which impart thixotropicity and 
superior mar-resistance; Kalite, a surface-coated, precipitated, calcium carbonate yielding excellent elec- 
trical and heat-stability properties; Carbium® maintains low viscosity. Diamond PVC Resins; Chlorowax". 
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Coe a CD ... no puttering with pattern, 
no wicking worries with GEL-KOTE 


Gleaming-smooth right from the mold... bright, rich color for life . .. Owens 
reinforced plastic boats made with GEL-KOTE. 

A pigmented polyester resin, GEL-KOTE bonds with molding resin to produce 
pattern-free surfaces with color clear through... no “wicking” or “weeping,” 
ready for assembly right from the mold—no further finishing! 

GEL-KOTE is applied by spray in coats as thick as 20-mils . .. cures at room 
temperature for fast production. Your choice of white, blue, green, red, and 


special matched colors. GEL-KOTES resist ultraviolet radiation, salt spray, 
heat, and alkalis. 


For a beautiful finish, start right with GEL-KOTE. Glidden Technical Services 
will be glad to tell you more about its use. Write! 


THE GLIDDEN COMPANY 


COATINGS AND RESINS DIVISION 
900 Union Commerce Building « Cleveland 14, Ohio 
In Canada: The Glidden Company, Ltd., Toronto, Ontario 











Table V1: Summary of influence of molding variables on piece quality 





Property 


Minimum mold shrinkage 


Best molding conditions 


Low material temperature, low mold tempera- 


ture, long plunger forward time, slow fill speed. 


Minimum warpage 


Low material temperature, fast fill speed, mini- 


mum plunger forward time (depends on mold 
design—in some cases should use long plunger 
forward time), uniform mold temperature. 


Best dimensional stability 


High material temperature, low mold tempera- 


ture, minimum plunger forward time, starved 
feed, fast fill speed 


Highest impact strength 


Intermediate-to-high material temperature, low 


mold temperature, minimum plunger forward 
time, fast fill speed. 


Best stress-crack resistance 


High material temperature, low mold tempera- 


ture, minimum plunger forward time, fast fill 


speed. 


Best surface appearance 


Intermediate to high material temperature, high 


mold temperature. 


Best dry colorability 


Best overall quality 


Molding variables do not effect; use breaker 
plate. 


Intermediate material temperature (400 to 450° 


F.), low mold temperature (110 to 130° F.) 
minimum plunger forward time; fast fill speed. 





The dry-colored material was then 
molded over a broad range of con- 
ditions in the plaque mold mounted 
in the 12 oz. Lester injection mold- 
ing machine. 

None of the molding variables, 
not even the use of the restricted 
gate, significantly improved dry col- 
oring. The ineffectiveness of the re- 
stricted gate was surprising. It ap- 
pears that the tab gate (0.040- by 
0.230 by 0.020 in.) used in this 
study simply does not provide suffi- 
cient additional mixing to improve 
dry coloring. Our observation is 
that a more restricted gate should 
have a more pronounced effect on 
dry coloring. 

The best method for improving 
dry coloring is the use of a disper- 
sion aid positioned in the nozzle 
of the injection machine. Two dis- 
persion aids commonly used for PE 
are shown in Fig. 4, p. 113. The 
multi-hole breaker plate (Fig. 4A) 
was first used for coloring high- 
melt-index, low-density material. 
However, this breaker plate can 
also be used for high-density poly- 
ethylene material. The Venturi 
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plate (Fig. 4B) is a single-hole com- 
ponent that was designed and de- 
veloped by the Ferro Corporation. 

Both mixing devices can improve 
color dispersion to the point where 
it is nearly equivalent to com- 
pounded color. However, they re- 
quire an increased molding pres- 
sure, as shown by the data in Table 
V, p. 120. 

The data were obtained by mold- 
ing 5-melt-index, 0.96-density ma- 
terial (dry tumbled with 1% red 
pigment) into dishpans. The Ven- 
turi plate had a single hole with a 
diameter of 40 mils and a land 
length of 10 mils. The breaker plate 
consisted of 21 holes, each of which 
was 20 mils in diameter and with 
10-mil land lengths. 

The two most important design 
details in these dispersion aids are 
the hole diameter and land length. 
Color dispersion improves as hole 
diameter decreases; however, at the 
same time, molding pressure re- 
quirements increase. Thus, in se- 
lecting the final hole diameter, color 
dispersion must be balanced against 
the pressure requirements. Land 


length should be retained at the 
absolute minimum. This is nor- 
mally 10 mils. 


Resin flow properties 

The flow properties of a range 
of high-density polyethylenes were 
studied by determining the mini- 
mum injection molding pressure to 
fill the 10-in. disk mold. The mate- 
rials that were investigated are 
shown below. 


Melt 


Material Density index 


g./cc. 2/10 

min, 
DMD-6001 0.95 1.8 
DMD-6201 0.95 8.7 
DMD-7000 0.96 5.0 


The data of these experiments, 
plotted in Fig. 5, p. 113, show 
several important results. As ex- 
pected, because of its higher melt 
index, pressures-to-fill for DMD- 
6201 were generally about 35% 
lower than those for DMD-6001 
and DMD-7000. Most surprising 
was the similarity in the pressure- 
to-fill for the DMD-6091 and the 
DMD-7000, in view of the large 
difference in their melt indices. It 
appears that for a given melt in- 
dex, a 0.95-density PE exhibits a 
higher degree of flow under actual 
molding conditions than a 0.96- 
density material. This is primarily 
due to the lower melting point of 
the 0.95-density polyethylene mate- 
rial and a lesser tendency to freeze 
during flow. 

The advantage of higher-melt- 
index resins in obtaining faster pro- 
duction rates is also shown in Fig. 
5. For example, DMD-6001 must 
be heated above 600° F. before its 
flow properties become equivalent 
to DMD-6201 at less than 400° F. 
Being able to mold DMD-6201 at 
200° F. lower material temperature 
allows use of a shorter cycle. How- 
ever, this material has a lower aver- 
age molecular weight than the 
DMD-6001 and poorer physical 
properties. 

Therefore, in selecting a resin 
for a particular molded item, the 
molder must obtain the right bal- 
ance of resin flow properties and 
resin physical properties. These fac- 
tors plus the proper selection of 
processing conditions, summarized 
in Table VI, above, will govern 
the quality of the injection molded 
product.—End 





All things considered, CYMEL,’ is the plastic to consider. 


Consider basic properties of Cymel melamine plastic: Hardest surface of any plastic 
yet developed - best wear resistance « high impact resistance - outstanding electrical 
properties under adverse conditions - extraordinary flame resistance « good dimensional 
stability «resistance to heat, boiling water and attack by solvents. m Consider applica- 
tions: Cymel 592 (asbestos filled) for auto and aircraft ignition parts, radio, television 
and other electronic equipment components, circuit breakers, terminal blocks, switch 
gears. Cymel 1500 (wood flour filled) and Cymel 1502 (alpha cellulose filled) for auto 
ignition parts, connector plugs, industrial housings, meter blocks, wiring devices, 
switch gear housings. Cymel 3135 and 3136 _—_ fiber filled) for heavy duty naval, 
military and industrial switch gears, electrical and electronic components, coil forms, 
terminal strips, stand-off insulators. Cymel 3020 (fabric filled) for terminal strips 
and circuit breakers. # Consider the fact that other Cymel molding compounds are 
available for applications where beauty and color are essential. For complete infor- 
mation and technical assistance, contact your nearest Cyanamid office listed below. 


AMERICAN CYANAMID COMPANY —__ © ¥Y¥AWNANALI D __— PLASTICS AND RESINS DIVISION 


Wallingford, Connecticut. Offices in: Boston + Charlotte - Chicago + Cincinnati + Cleveland + Dallas + Detroit - Los Angeles « Minneapolis 
New York + Oakland + Philadelphia + St. Louis + Seattle. Jn Canada: CYANAMID OF CANADA LIMITED, Montreal 
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You can control brittleness 
of high-density PE 


Methods include control of mold temperature and injection dwell pressure 


and selection of the right resin 


B iitse fracture in polyethylene 
(PE) has been the subject of sev- 
eral recent investigations (1 to 5).! 
Under common mechanical load- 
ing conditions, PE exhibits high 
tensile elongation and ductile be- 
havior after the yield point. How- 
ever this material will occasionally 
break with a brittle-type fracture 
after only a very small elongation. 
To better understand this transition 
from ductile to brittle behavior this 
study was made. 

Howard (3) recently reviewed 
this subject and proposed that 
brittle fracture can occur in three 
ways: by “environmental stress- 
cracking,” by “thermal _ stress- 
cracking,” and by “static fatigue 
failure.” Environmental _ stress- 
cracking occurs when PE is ex- 
posed to many mobile polar liquids 
and/or polyaxial stress. Thermal 
stress-cracking results from long 
exposure to high temperature and 
may involve chemical degradation. 
Static fatigue failure occurs simply 
under long exposure to stress, such 
as in a pipe under continuous in- 
ternal pressure. Although these 
three modes of brittle fracture may 
involve separate causes, it is rea- 
sonable to assume that the actual 
fractures are similar since the 
cracks can be induced by any of 
the three in the same sample of 
polyethylene. 

Polyethylene is known to be a 
mix of crystalline and amorphous 
phases. The degree of crystallinity 
and crystallite and spherulite size 
depend on the nature of the poly- 
mer. The space between crystallites 
contains amorphous PE and the 
amount of amorphous material 


*Manager, Chem. Div General Plastics Mfg 
Co.. Tacoma, Wash 

**Assoc. Professor, Princeton Univ 
Laboratory, Princeton, N.J 

‘Numbers in parentheses denote references at 
end of article, p. 225. 
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present depends inversely on the 
molecular structure of the material 
and its ability tc develop crystallin- 
ity. Kafavian (6) and others have 
shown that the mechanical proper- 
ties of polycrystalline polymers de- 
pend on the amount and nature of 
the amorphous material between 
crystallites. In view of this, the 
amorphous as well as the crystal- 
line phase of the polymer should 
be considered in any discussion of 
the effect of molecular structure on 
brittle fractures. 

Increasing evidence (3) shows 
that brittle fracture can be corre- 
lated with molecular weight, mole- 
cular-weight distribution, and de- 
gree of chain branching. Each of 
these variables will affect the crys- 
tallinity of PE and, in turn, brittle 
fracture. However, crystallinity will 
also depend on external factors 
such as the temperature and pres- 
sure history of the material devel- 


By T. S. Brazier* and B. Maxwell” 


oped in fabrication. To eliminate 
the effect of processing in ordinary 
tests, conditioning procedures are 
recommended (7) so that test 
methods for brittle fracture may 
be standardized. However, since 
the material behavior important to 
the engineer is that of the “as 
inolded” material, a practical pic- 
ture of brittle fracture can be 
gained only in a study of the inter- 
relation between molecular struc- 
ture and fabrication variables. Us- 
ing this approach, fabrication 
methods can be manipulated to 
produce from polyethylene ductile 
products which might be character- 
ized as brittle when evaluated by 
standard tests. 


Theory 

Commercial polyethylenes are 
classified according to density into 
three groups; high-density resins 
(0.941 to 0.965 g./c.c.), medium- 





FIG. 1: Schematic 
cross-section of the ex- 
perimental molding ma- 
chine used to study the 
effect of mold tempera- 
ture and pressure on the 
brittle-ductile behavior 
of high-density poly- 
ethylene resin. aluminum 
seal 
retainer 


phenolic ___} 


heat 
barrier 
circular 
split 
cavity 


Teflon seals - 








heater 














= nozzle 


; 




















injection 
pressure,p.s.) 


5000 
© 10,000 
> (5,000 
* 20,000 


brittle 


100 150 200 


approximate yield point 
09705( 280°F.) 
09663(250°F ) 
09642(240°F ) 
0.9635(235°F ) 
0.9605(225 °F.) 
1 0.9570(200°F ) 
30007 = \o 9563(180°F ) 


. * 09605 
0H 0.9635 


D00r 


4000} 


Stress ps 


~ 
o 


200 300 
Elongation, % 


ductile 


pitts 


ue 
° 
« 
2 
o 
. 
a 
a 
E 
« 
° 
° 
= 


10,000 


density resins (0.926 to 0.940), 
and low-density resins (0.921 to 
0.925) (8). Physical properties as 
well as the densities vary con- 
siderably from group to group, 
property trends being associated 
with changes in density. 

As all polyethylenes are chemi- 
cally identical, (C, H.)n, the dif- 
ferences which cause these varia- 
tions are not immediately apparent. 
If, however, the material is con- 
sidered as a mix of two separate 
phases varying considerably in den- 
sity, it is obvious that by varying 
the ratio of these phases, a range 
of densities can be obtained. The 
two phases are the crystalline and 
amorphous regions composing the 
mateyial. As the composition ratio 
is varied, it is only natural that the 
PE display properties of the more 
prevalent phase, but phase inter- 
action will likewise modify the 
over-all behavior. 

The crystalline portion is com- 
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FIG. 3: Effect of chang- 

ing mold temperature 

and pressure on density 

of a Phillips-type, high- 
, melt index, high-density 
«3 polyethylene resin. 
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FIG. 4: Changes in stress 
strain curves of a high- 
melt index, high-density, 
Phillips-type resin due to 
changes in density in- 
duced by molding at dif- 
ferent mold temperatures 
(shown in _ parentheses 
after density in g./c.c.) 
at constant injection pres- 
sure (5000 p.s.i.). 


FIG. 5:  Brittle-ductile 
behavior division line for 
Phillips-type resin. All 
combinations of mold 
temperature and molding 
pressure above line pro- 
duce samples which ex- 
hibit brittle behavior; 
those below produce 
ductile behavior. 
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posed of small polymer crystals 
called crystallites. The crystallites 
are homogeneous single crystals of 
polymer and are formed when 
polymer chains are parallel and 
closely packed. Since the molecules 
vary in length, sharp crystallite 
boundaries do not exist and long 
chains extend into amorphous re- 
gions and even through several ad- 
jacent crystalline and amorphous 
Amorphous regions exist 
when parallel chain alignment is 
not possible. Thus, the extent to 
which crystallization can occur de- 
pends largely on the character of 
the polymer chains. Chain char- 
acter will depend primarily on the 
degree of: 1) chain entanglement, 
due to the length of the high 
polymer chains, 2) heterogeneous 
chain lengths (molecular-weight 
distribution), and 3) side chain 
branching (9). The amount and 
extent of chain branching is the 
most important variable and is the 
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FIG. 2: Molded sample and 
method of preparing speci- 
mens for tensile tests. 


primary one used to change density 
in the production of polyethylene. 

Branching occurs when a methyl, 
or larger group, replaces a single 
hydrogen atom on the chain. The 
group does not fit into the crystal 
lattice as easily as the smaller 
single hydrogen atom and interferes 
with crystallite formation. Thus, 
the frequency with which branch- 
ing occurs will affect the ultimate 
amount of crystallization possible. 
Consequently, the greater the 
branching the lower the ultimate 
density of the polymer. Low- 
density PE will have in the order 
of 2 methyl groups (or branches) 
per 100 carbon atoms in the main 
chain, as opposed to 0.8 for 
medium-density and 0.1 for high- 
density polymers. Since branching 
occurs during polymerization, it is 
an inherent property of the poly- 
mer. This places a practical limit 
on the maximum crystallinity that 
is possible in a branched polyethyl- 
ene material. 

Similarly, molecular weight and 
molecular-weight distribution are 
fixed by the polymerization and 
also determine inherent crystallin- 
ity. If molecular weight is high, 
chain entanglement becomes a hin- 
drance to crystallization, but this 
hindrance will be affected by the 
crystallization conditions. Crystalli- 
zation rate, varied by fabrication 
conditions, will allow the long 
chains to become more or less com- 
pletely aligned and variations in 
crystalline content of polymers of 
similar molecular weight result. A 
fast crystallization rate will reduce 
the ultimate crystalline content of a 
given polymer; a slow rate will in- 
crease it. Since crystalline content 
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MODEL HE300-F48 


MODEL MA225-R32 


To meet the needs of the plastic molding industry, Impco offers a complete 


line of screw plastifiers. Various design adaptions for this type of plastify- 


ing are now available on all of our machine models. Bulletins describing 
these adaptions as applied to Impco 175, 225, 275, 300 and 450 ton 
clamp models are on hand. Send for them today. We will be happy to 


discuss these and other significant improvements with you. 


IMPROVED MACHINERY INC. 


NASHUA, NEW HAMPSHIRE 

® 
IN CANADA: SHERBROOKE MACHINERIES LIMITED, SHERBROOKE, QUEBEC 
IN EUROPE: SUNDS VERKSTADER AB, SUNDSBRUK, SWEDEN 
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FIG. 7: Stress-strain curves 
for three different molecular 
weight Phillips-type high- 
density polyethylene resins 
molded at constant 
temperature and pressure 
(250° F. at 5000 p.s.i.) 
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FIG. 8: Brittle-ductile divi- 
sion lines for Phillips-type 
resins of three different mo 
lecular weights (see Fig. 7) 
Lines represent samples of 
equivalent density 


determines, in part, the final poly- 
mer properties, control of crystalli- 
zation plays an im- 
portant part in obtaining desired 
properties in the fabricated part 

In general, thermoplastics are 
fabricated into products by melting 
the polymer, shaping the polymer 
melt under pressure, and then cool- 
ing the pclymer to allow it to sol- 
idify. Wnen applied to PE, the 
removal of heat will involve the 
recrystallization of the amorphous 
melt and the conditions which nor- 
mally exist during re-crystallization 


conditions 
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FIG. 6: Effect of mold 
temperature and melt in- 
dex on the density of 
Phillips-type high-density 
PE at constant injection 
pressure (5000 p.s.i.) 


will influence the crystalline content 
of the material. 

Two variables which significantly 
influence the crystallization of poly- 
ethylene are melt cooling rate (10) 
and hydrostatic melt pressure dur- 
ing the cooling (11). As cooling 
rate is increased, smaller crystallite 
size and lower ultimate crystalline 
content result. This is due to forma- 
tion of increased numbers of crystal 
nuclei and a simultaneous increase 
in viscosity caused by the rapid 
cooling. The latter hinders the mo- 
bility of the chains and further 
restricts crystallite growth. Con- 
versely, slow cooling results in the 
formation of fewer nuclei and 
larger crystallites, and the increase 
in the cooling time allows a con- 
siderably greater percentage of the 
polymer to crystallize. 

Increasing hydrostatic pressure 
decreases the specific volume of 
the polymer melt and forces the 
chains closer together. This chain 
packing favors crystallite nuclea- 
tion, but also increases the viscos- 
ity (12) of the polymer, reducing 
chain mobility. Nucleation under 
pressure occurs at a higher tem- 
perature than that under no pres- 
sure. Since the crystallization tem- 
perature is changed, a change in 
the polymer melting point also re- 
Thus, addition of pressure 
reduces the crystallite size and ul- 
timate degree of crystallinity un- 
less some compensation in temper- 
ature is made. 

The importance of the crystalline 
content becomes apparent when 
PE is subjected to a continuously 
strain at product-use 
temperature. The initial strain is 
absorbed by elastic mechanisms of 
the polymer chains in the amor- 
phous regions and a rapid increase 
in stress occurs. If the amorphous 
content is decreased, fewer chain 


sults 


increasing 


segments will be available for elas- 
tic deformation and elastic limit of 
the chain is reached at a lower 
strain. Thus, increasing crystalline 
content produces an increase in 
Stress per unit strain, or an in- 
creased modulus of elasticity. 

When the chain’s elastic limit is 
reached, deformation continues if 
a permanent deformation mecha- 
nism is available. This mechanism 
is the slippage of amorphous chains 
relative to each other and a cor- 
responding result is a cold draw- 
ing of the material. The degree to 
which this irrecoverable elongation 
can occur depends directly on the 
amorphous content. As the crys- 
talline content is increased, the 
diminution of the amorphous phase 
decreases the slippage possible and 
the result is a brittle material. 

Long-term brittle failure in the 
presence of mobile polar liquids, 
termed “environmental _ stress- 
cracking,” is also affected by de- 
gree of crystallinity. Although in- 
creased crystallinity implies in- 
creased solvent resistance and 
lower permeability, it also results 
in smaller and more strain-suscepti- 
ble amorphous regions. As_ the 
crystallite size increases, the tangled 
amorphous chains are fewer and 
more tightly bound between crys- 
tals and yet still must provide the 
means for material elongation. 
Highly stressed areas become a tar- 
get for the solvent action and the 
resulting brittle failure. 

However, highly crystalline ma- 
terial consisting of very small crys- 
tallites, although still brittle under a 
constantly increasing strain, would 
have a different strain distribution 
not possible with large crystallites. 
This suggests that two materials of 
similar crystalline content could 
show different resistances to envi- 
ronmental stress-cracking depend- 
ing on the crystallite size. It also 
suggests one reason why high- 
molecular-weight materials which 
undoubtedly contain a smaller crys- 
talline structure (because of the 
decreased chain mobility during 
crystallization) show a greater re- 
sistance to stress-cracking. 

In addition, consideration should 
be given to the interrelation of 
crystallite size and molecular 
weight. For any given degree of 
crystallinity and given size of crys- 
tallites long polymer chains will 
pass through a larger number of 
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Selected Properties of TXP-126 


Molecular Weight 
Viscosity, cps., 25°C. 
Color, APHA 
Boiling Water Stability, 
% Hydrolyzed after 96 hrs. 
Heat Test (2 hrs. at 220°C.) % acid 


Comparison of TXP-126 and DOP 
in Plastisol Flow Characteristics 


Brookfield Viscosity 
cps., 25°C. after 
1 day 14 days 


2,000 1,700 
1,800 3,000 


Plasticizer 
100 PHR 


TXP-126 
DOP 





E astman 


CHEMICAL PRODUCTS, INC. 
Subsidiary of Eastman Kodak Company 
KINGSPORT, TENNESSEE 


FOR QUALITY \ 
OCESSORS CAUGHT 


TXP-126 is a brand new plasticizer for 
poly (vinyl chloride). Its superior per- 
formance properties (see tables) and 
its relatively high molecular weight 
place it in a category well above most 
monomeric plasticizers—approaching 
those of many polymeric materials. 

At 35¢ a pound, its price too lies be- 
tween that of most monomeric and 
polymeric plasticizers. 

In short, here is a new plasticizer for 
vinyl processors (A) whose products 
need the additional permanence which 
only polymerics could heretofore pro- 
vide, but whose selling price has pro- 
hibited their use; or (B) who have been 
forced to use polymerics at the expense 
of a reasonable margin of profit. 

We have spent many months evalu- 
ating TXP-126. The results of all this 
work are neatly recorded in our Tech- 
nical Data Sheet L-106. Look over the 
data on this page. If they look interest- 
ing, write for the report—and while 
you're at it, ask for a sample. 


an a selvester plasticizer 


Comparison of TXP-126 and Polymeric “A” 
in Milled Vinyl Sheeting 


Plasticizer (60 PHR) 
TXP-126 Polymeric “A” 


100% Modulus, psi 1600 1500 
Tensile Strength, psi 3000 2750 
Elongation Retention, % 90 90 
Extraction, % loss 
Soapy Water 1.0 2.1 
Activated Carbon 0.7 0.7 





Property 


Comparison of TXP-126 and DOP in 
Fused Vinyl Plastisol Film 


Plasticizer (100 PHR) 
Property TXP-126 DOP 


100% Modulus, psi 670 540 
Elongation Retention, % 95 10 
Low Temp. Flexibility 
35,000 psi, °C. 
Extraction, % loss 
Soapy Water 0.6 
Heptane 43. 0 43.0 
Activated Carbon 2.8 





—42 —55 


SALES OFFICES: Eastman Chemical Products, Inc., Kingsport, Tennessee; Atlanta; Boston; Buffalo; Chicago; Cincinnati; Cleveland; Detroit; Greensboro, 
North Carolina; Houston; Kansas City, Missouri; New York City; Philadelphia; St. Louis. 
Western Sales Representative: Wilson & Geo. Meyer & Company, San Francisco; Los Angeles; Salt Lake City; Seattle 
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crystallites than will short chains. 
Conversely, if fabrication condi- 
tions are manipulated to produce 
increased crystallite size, fewer and 
fewer chains would pass through 
more than one crystallite especially 
in low-molecular-weight polymers, 
thus reducing the cohesion between 
crystallites. This is confirmed by 
Howard's data (3) which shows a 
marked decrease in environmental 
stress-cracking resistance as molec- 
On the 
other hand, if proper adjustments 
were made in 


ular weight is decreased 


condi- 
tions to produce a large number of 
crystallites of the smallest possible 
size, even 


fabrication 


low-molecular-weight 
polymer chains would pass through 
many crystallites, thereby impart- 
ing a considerably high cohesion to 
the plastic material 


Procedure 


To determine the effect of mold- 
ing conditions on the ductile-brittle 
structural transition it was neces- 
sary to develop test molding equip- 
ment in which the actual temper- 
ature and pressure in the mold 
cavity itself could be accurately 
controlled. In conventional presses, 
measured injection pressure is never 
applied to the polymer in the mold 
cavity due to pressure losses in the 
cylinder, sprue, runners, and gate. 

To minimize this loss, a special 
air-actuated injection machine was 
built in which the usual torpedo 
was eliminated and the injection 


approximate 
yield point 
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FIG. 9%: Effect of mold 
temperature and molding 
pressure on the density of 
a 4-melt-index, Ziegler-type, 
high-density polyethylene. 


cylinder connected directly to the 
mold cavity without a sprue, run- 
ner, or gate (see Fig. 1, p. 125). 
To intensify the effect of mold 
temperature, test specimens of 
small thickness were used. This 
small thickness produced as uni- 
form a temperature as_ possible 
across the specimen during cooling, 
while being sufficiently thick for 
mechanical tests. 


The specimen 


Specimens were specially de- 
signed for the brittle failure tests to 
be performed. They were 0.030 in. 
thick, 0.25 in. wide, and 0.75 in. 
long. In each specimen a test sec- 
tion, 0.125 in. wide and 0.125 in. 
long, was made by punching out 
two 0.125-in.-diam. semi-circles at 
opposite edges of the 0.25-in. strip, 
as shown in Fig. 2, p. 126. The 
design of the specimen was gov- 
erned by the desire to have a test 
section in which a biaxial stress 
concentration could be produced. 
Biaxial stress is necessary to pro- 
duce long-time brittle failure of 
polyethylene (13). 

Test results for the material were 
reproducible within a reasonable 
experimental error. 

The specimens were cut from the 
injection molding. The machine, 
shown in Fig. 1, allowed molding 
of one sample per cylinder filling 
and allowed molding pressure to be 
maintained on the’ material during 
the entire cooling cycle. The injec- 


FIG. 10: Stress-strain 
curves for a 4-melt- 
index, Ziegler-type resin 
molded at constant pres- 
sure (5000 p.s.i.) show- 
ing how fabricating con- 
dition induced density 
differences can affect 
the ductile-brittle be- 
400 havior of material. 


tion cylinder was loaded through 
the nozzle with “%-in. rod, 3 in. 
long, which previously had been 
molded in a conventional manner. 

An injection cylinder tempera- 
ture of 350° F. was used during 
the entire investigation; prelimi- 
nary studies with variations from 
350 to 500° F. were tried, but 
no appreciable difference in short- 
time properties was observed. 

Mold temperature was controlled 
from room temperature to 300° F. 
Because many runs were made with 
mold temperatures above the poly- 
mer melting point, a pressure-tight 
system was necessary. 

The cylinder was loaded with a 
single rod which was allowed to 
heat for 1 minute. The molten 
charge was then injected into the 
mold held at the desired mold tem- 
perature. If mold temperature was 
below 180° F., 1 min. of cooling 
was allowed before injection pres- 
sure was released and the sample 
ejected. At mold temperatures 
above 180° F., the mold was air- 
cooled immediately following the 
injection and injection pressure was 
maintained until the mold reached 
150° F., at which point the speci- 
men was removed. The air-cooling 
system produced a drop in mold 
temperature of approximately 10 
F. per min.; cooling time was there- 
fore governed by the initial mo'd 
temperature. 


Testing methods 


Brittle fracture tests were per- 
formed using a tensile test at con- 
stant strain rate to evaluate 
short-time failure, and a_ tensile 
stress-relaxation test for the long- 
time test. The constant-rate tensile 
test was used to obtain the stress- 
strain curves, and showed imme- 
diate differences caused by mold- 
ing condition variations. The stress- 
relaxation tests were also run in 
tension, and measured the load- 
carrying time prior to the long- 
time brittle failure of the specimen. 

The short-term tensile tests were 
performed on a small mechanical 
tensile testing machine, at a con- 
stant speed of 0.05 in. per minute. 

The load measuring system was 
activated with a 4-active-element 
strain gage bridge. The strain gage 
output was fed to a recording milli- 
voltmeter. The strain gages were 
mounted on a steel cantilever beam 
which was constructed to allow a 
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WY 7 from Rohm & Haas! 


Vii 


the NEW, SUPER HIGH IMPACT, formulation in 
the IMPLEX® family of tough, rigid acrylic molding powders 


@ MAXIMUM IMPACT STRENGTH — Double @ HIGH SURFACE GLOSS—Lustrous, smooth 


the highest impact strength previously avail- surfaces in a complete range of rich, deep 
able in IMPLEX acrylic molding powders. colors. 


mw LIGHT TRANSMITTANCE—High degree of Write today for color samples, technical data and table 
transparency in natural color, resulting in . trae ag oie IM sided. R —— SUPER 
increased range of colors . . . more color brilliance ; on ee See pene 
. .. more color depth. 


a oe mona ROHN F 
m EXCELLENT STABILITY— Dimensionally & 

stable—no plasticizer . . . low water absorp- b4 y4N As 

tion ...resistant to chemicals and staining 

. .. free of odor or taste. PHILADELPHIA S, PA, 
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FIG. 12: Relaxation curves 


for two samples of Phillips- 
type, high-density PE. Dif- 
ference in between 
the two samples was induced 
by varying molding condi- 
tions, using resin 
Dotted line shows behavior 
expected for material if 
ductile-to-brittle behavior 
transition did not occur 
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Same 


FIG. 13: 


relaxation 


Time-to-fail (in 
test) as a func- 
temperature 
induced 
changes in 


tion of mold 

density 
different 
Phillips-type res- 
ins. Injection pressure was 
held at a constant 5000 p.s.i 
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FIG. 14: Time-to-fail as a 


function of density and 
molding pressure for a high- 
melt index (21), Phillips- 


type, high-density polyethyl- 
ene resin. Approximate mold 
temperatures, °F., shown in 
parentheses. 









FIG. 11: Curves for 
four different melt in- 
dex, Ziegler-type, high- 
density PE resins, show- 
ing effect of molding 
temperature and mole- 
cular weight on density 
L ) at constant pressure 
250 300 (5000 p.s.i.). 


0.003-in. deflection at a 20-Ib. dead 
weight load, which was the maxi- 
mum load encountered during this 
experimental work. This deflection 
was neglected during the strain cal- 
culations as it represents an error 
of less than 3% in all cases and 
considerably less than this in the 
majority of the runs. 

The calibration of the bridge and 
recorder was accomplished by using 
a dead weight method, and the cali- 
bration was re-checked after each 
run was completed. 

The long-time brittle failure tests 
were also run in the same machine 
by applying a pre-determined stress 
to the samples, 4000 p.s.i., and re- 
cording the decay or stress until 
failure. To evaluate the effect of 
a mobile polar liquid on the long- 
time brittle failure, Igepal CO-630 
was applied to the stressed area 
prior to the application of the load 
and allowed to remain on the sam- 
ple throughout the stress-relaxation 
test. All tests were performed at 
ambient room temperature. 

Molded specimen densities were 
measured in a gradient density col- 
umn (isopropanol and_ water) 
maintained at 25 +0.1° C. and 
calibrated to four decimal places 
with standard glass floats. 


Results 
Variations in PE’s crystalline 
content result in a wide range of 
physical properties. To evaluate 
these properties and to interpret 
properly the values obtained, the 
degree of crystallinity must be con- 
trolled or at least known. Since 
crystallinity changes are accom- 
panied by density changes, density 
is a convenient measure of crystal- 
line content. Fig. 3, p. 126, shows 
the variations in density of a linear 
PE produced by molding under 
various conditions of temperature 
and pressure. As mold temperature 
increases at constant pressure, the 


cooling rate decreases, allowing a 


longer time for crystallization. This 
results in a more dense and crys- 
talline material. 

As pressure is increased at a 
given mold temperature, density de- 
creases, which can be attributed to 
the apparent increase in polymer 
melting temperature. The flattening 
of the curves at both high and low 
mold temperatures indicates a 
maximum and minimum density 
obtainable with this equipment and 
sample thickness. Wider variations 
in molding conditions and longer 
crystallization periods could pro- 
duce both higher and lower densi- 
ties than those shown. 

Stress-strain data were taken 
from samples distributed within 
this density range. Fig 4, p. 126, 
shows the variations in the curves, 
due to changing density, which re- 
sult in a low-molecular-weight ma- 
terial by varying only mold tem- 
perature, at a constant 5000-p.s.i. 
injection pressure. The curves ob- 
tained are typical of ductile, plas- 
tic materials: a steep initial rise, 
followed by a leveling off as the 
material yields. The slope of the 
initial straight portion of the curve 
is a measure of tensile modulus 
(straining rate of 0.05 in./min.). 

Maximum tensile strength is in- 
dicated by the peak of the curve 
at the yield point. Elongation or 
strain up to the yield point is 
largely recoverable and is a meas- 
ure of the elastic component in the 
viscoelastic material. Following the 
yield point there is a sudden drop 
in tensile stress followed by duc- 
tile behavior. Strain after the yield 
point is a non-recoverable elonga- 
tion resulting from plastic flow. 
The ability of the PE to exhibit this 
plastic flow increases rapidly as the 
density of the material is brought 
below 0.9605. By processing at this 
density there is a division between 
ductile and brittle behavior of the 
material. The term “brittle-ductile 
division” is now used to denote the 
density above which the material 
exhibits no ductile plateau after 
the yield point has been reached 
(taken as 0.9605 g./c.c. in Fig. 4). 
The material with a density of 
0.9605 was chosen since it is the 
first to exhibit ductile behavior. As 
the density increases above this 
value, a slightly stronger, but also 
more brittle, material is obtained. 

Similar stress strain curves were 
obtained at injec- (To page 217) 
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Speed up your molding cycles 
with A-C Polyethylene 


Get more parts per press—with stress-crack protection 
—by adding A-C® Polyethylene to your regular poly- 
ethylene grades. It will decrease melt viscosity, increase 
mold fill, permit lower injection pressure for higher 
production rates. 


You get other advantages, too. Sticking problems dis- 
appear—even with mirror-finish molds. Color disper- 
sion improves—streaks are eliminated. Keeps inventory 
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~ 


low: with A-C Polyethylene and a few conventional 
grades, you can tailor the resin melt index—do jobs that 
formerly required many grades. 

You can dry-blend A-C Polyethylene easily in your 
own plant, or specify it in the polyethylene you buy. 
For information, write: Plastics Division, Department 
612-MPL, 40 Rector Street, New York 6, N. Y. In 
Canada: Allied Chemical Canada, Ltd., Montreal. 
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THERE’S AN IDEAL 
MARASET RESIN FOR... 
POTTING... 


Electrical components ore firmly embedded 
and hermetically sealed by Maraset encapsulot- 
ing resins as in this use by Cosmos Indus- 
tries, Inc., Long Island City, N. Y., to protect a 
delicate filter unit from shock, heat, moisture, 
and contamination. 


Metal-forming and plastic-forming tools 
large and small, with simple or complex con- 
tours, ore efficiently made with Maoraset cast- 
ing and laminating resins. Time and labor sav 
ings ore particularly great in fabricating over- 
size tools like this stretch die used to form 
aluminum aircraft ports of the Cessna plant in 
Wichita. Marblette plastic tools can be con- 
structed to close tolerances, need little finishing, 
are easily revised for design changes, provide 
high resistance to abrasion. 





Maraset epoxy compounds for encapsulating and 
impregnating adhere firmly to ceramics and 
metals, cure quickly, provide high dielectric 
strength and exceptional heat and shock resist- 
ance ... for amplifiers, transformers, coil wind- 
ings, and many other types of electrical and 
electronic parts and assemblies. 


TING... 


Maraset epoxy coatings include enamel paints 
and varnishes for effective protection of surfaces 
and finishes trouble-free maintenance of 
wood structures, masonry, concrete, pipes, ma- 
chinery, boats, electrical and other equipment. 
They assure a durable barrier against abrasion, 
heat, humidity, chemicals, and corrosives . . . in 
both indoor and outdoor applications. 


TOOLING... 


Maraset epoxy casting and laminating resins 
create time and labor savings as high as 80% in 


fabricating tools, dies, gages, fixtures, and 
foundry patterns. They make plastic tools that 
are light-weight, easy to handle and store, abra- 
sion-resistant, readily recast for design changes. 
New “special duty” compounds include heat- 
resistant resins that make possible pioneering 
uses such as epoxy components for injection 
molding . . . lead-epoxy formulations for high- 
density castings that provide effective radiation 
shields . . . rubber-like and resilient resins. 


AND YOUR SPECIAL NEEDS 


Whatever your production requirements, there is 
sure to be a standard or “specially tailored” 
Maraset epoxy or Marblette phenolic resin to 
help you increase efficiency, cut costs, outdistance 
competition. For free technical bulletins and 
production aid based on three decades of 
Marblette research — write, wire, or phone 
today: 


37-00 Thirtieth St., Long Island City 1, N. Y. 


arblette 


CHICAGO - 


Telephone STillwell 4-8100 


DETROIT + LOS ANGELES + WICHITA + TORONTO 
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Formulating chemically blown 
plastisol foam By Arnold C. Werner* 





T he fundamentals involved in 
preparing a plastisol have long During the past two years, the introduction of the vinyl foam-fabric laminate 
been known. The term plastisol has provided the fabric coating field with a new and novel product which 
covers the dispersion of a poly- does an excellent job of simulating soft leather. This relatively new application 
vinyl chloride, or copolymer resin represents several million pounds of chemically blown plastisol foam compound 
i. its finely divided form, into a each year. Since these foamed products may be produced via the plastisol 
se : ; : me technique, a need has arisen to better understand the function of each of the 
plasticizer or combination of dif- ; wig 7 : 
formulating ingredients in these compounds. This article presents data on the 
effects of fusion and blowing temperatures, type and amount of blowing agent, 
plasticizer, and stabilizer, and viscosity on the density and quality of such 
plastisol foam. 


ferent plasticizers. To this fluid 
paste are added various ingredients 
to enhance heat stability, modify 
rheological characteristics, and for 
other purposes. With the applica- 
tion of heat sufficient to bring the 
vinyl compound into the 300 to plasticizer become homogeneous sessing handling properties rang- 
400° F. range, the vinyl resin and and form a solid solution. Upon ing from very tough and hard to 
ge cooling, this thermoplastic mass, soft and flexible. 

oe ee Development, Naugatuck Chemi- depending upon formulation, be- The introduction of blowing 


Based © sented at the S.P.E. . 26 , PSiV asti ~ age . 
antes Oo Ae ee ee comes a dry cohesive plastic pos agent to produce a cellular prod 





MARVINOL VR-5O MARVINOL VR-53 
DOP poP 
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CELOGEN AZ CELOGEN AZ 
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FUSION TIME MINUTES FUSION TIME MINUTES 
FIG. 1: Foam densities produced from plastisol FIG. 2: Foam densities produced from plastisol 
resin with specific viscosity of 0.50. resin with specific viscosity of 0.35. 
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FIG. 3: Cell structure as a function 
MARVINOL VR-53 350°F MARVINOL VR-50 


of fusion time and temperature. Note 
that in all of these photographs the 
thickness of the foam samples is a 
function of the thickness of the orig- 
inal casting which varied; therefore, 
thickness is not to be used as a meas- 
ure of foam density. 





uct changes none of the above 
conditions. It merely adds an- 
other, i.e., the decomposition of 
the blowing agent used should oc- 
cur when the vinyl plastic is suf- 
ficiently cohesive to retain the gas 
developed. This would include the 
pregelation period (low tempera- 
ture) and the fused or semi-fused 
state (high temperature). This re- 
port specifically discusses systems 
involving blowing agents that de- 
compose when the vinyl resin has 
reached the fused state. 


Fusion temperature 
requirements 

Consistent with current practice, 
a relatively soft compound was 
used in this study; it was prepared 
with 100 parts plasticizer per 100 
parts resin and sufficient blowing 
agent to produce a relatively low 
density product, viz.: 

PVC plastisol resin 100 


MARVINOL VR-50 on 95 
(| S52 Paraplex G62 (epoxy) 5 


Dythal (lead stabilizer) 


«RRR TS, P23. Celogen AZ (blowing 








agent) 2: 
A description of these and other 
compounding ingredients used in 
this work appears in the table 
on the facing page. 
This compound was prepared 


SS SS se | 


2 5 a4 5 
N RESIN AN PLASTICIZER 
FIG. 4: Foam _ density 
as a function of the blow- 
ing agent concentration. 
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via normal plastisol mixing tech- 
niques which include predispersing 
both blowing agent and stabilizer in 
plasticizer on a three-roll paint 
mill. To note the effect of plastisol 
resin selection on fusion and blow- 
ing requirements, two sets of sam- 
ples were prepared based on resins 
of different molecular weights. Thin 
castings were made on steel plates, 
and fused and blown under a wide 
variety of oven temperature and 
time conditions. The quality of the 
resultant foams was checked by 
foam density measurements and a 
visual inspection of the uniformity 
and size of the cells produced. 

Figures 1 and 2, p. 135, plot the 
foam densities produced at oven- 
air temperatures ranging between 
330 and 425° F., with fusion 
times up to 8 min. for compounds 
based on Marvinol VR-50 and VR- 
53. The specific viscosities! of 
these two plastisol resins are 0.50 
and 0.35, respectively; the specific 
viscosity measurements are also an 
approximate measure of molecular 
weight. ' 

Figure 3, at left, shows the cell 
structures, as photographed through 
a microscope, of the two sets of 
samples, fused and blown under the 
varying time and varying tempera- 
ture conditions. 

An examination of the data in 
Figs. 1 to 3 indicate the following 
assumptions: 

1. Ultimate density of the foam 
is dependent upon the complete de- 
composition of the blowing agent 
and virtually independent of time 
and temperature provided the min- 
imum values required for blowing 
are exceeded. 

2. Ultimate density is essentially 
independent of the specific vis- 
cosity of the plastisol resins used. 

3. Higher temperatures reduce 
the time that is required for com- 
plete blowing. 

4. Formulations based on the 
lower specific viscosity resin may 
be blown at lower oven tempera- 
tures. They also produce good 
quality foam over a wider range 
of fusion conditions. Subsequent 
experiments, as discussed later, 
will qualify some of the above con- 
clusions in terms of plasticizer 
level, cell quality, resin type, etc. 

It is interesting to note that the 


solution viscosity 


solvent viscosity res 
where the solution consisted of 0.2 g. of poly- 
mer dissolved in 50 ml. of nitrobenzene. 


iSpecific Viscosity 
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Materials used in the blown plastisol foams 





Material 


Resins 
Marvinol VR-50 


Type 


Plastisol-grade PVC resin, 


Supplier 


Naugatuck 


specific viscosity 0.50 


Marvinol VR-53 


Plastisol-grade PVC resin, 


Naugatuck 


specific viscosity 0.35 


MX 5301 


Experimental plastisol-grade 


Naugatuck 


PVC resin, specific viscosity 0.30 


Plasticizers 
DOP 


Di-2-ethylhexyl phthalate 


TCP Tricresyl phosphate 


DIDP 
Paraplex G-54 Polyester 
Paraplex G-62 
Stabilizers 
Dythal 

Dyphos 

6V6A 


Epoxydized soybean oil 


Dibasic lead phthalate; pigment 
Dibasic lead phosphite; pigment 


Barium-cadmium-zinc type; liquid 


Diisodecyl phthalate _ 


Rohm & Haas 
Rohm & Haas 


National Lead 
National Lead 


Harshaw 


1237 Barium-cadmium-zine chelate 


type; liquid 


1720 Barium-cadmium-zince chelate type 


BC206F 

LO24 

Viscosity modifiers 
Santocel CX 
Dispersol 


diluent 


Blowing agents 
Celogen AZ 


Barium-cadmium-type; liquid 


Lead carboxylate 


Silica; high oil absorption pigment 


Essentially aliphatic, high boiling 


Azodicarbonamide; powder. Also 


Ferro 
Ferro 
Advance 


Advance 


Monsanto 


Shell 


Naugatuck 


available in paste form 


Celogen 


p,p’-oxybis (benzenesulfony] 


Naugatuck 


hydrazide); powder 





actual decomposition of the blow- 
ing agent, Celogen AZ, occurs dur- 
ing and after the vinyl has actually 
fused. Fused but unblown samples 
have a yellow cast imparted by the 
undecomposed Celogen AZ. As 
heat history develops, the unpig- 
mented foam turns white as the 
Celogen AZ is activated, thus pro- 
viding a rapid colorimetric means 
by which to determine optimum 
blowing conditions. 


Blowing agent concentration 
The role of blowing agent in re- 

ducing foam density over a wide 

range of blowing agent concentra- 


tions is shown in Fig. 4, p. 136. 
Celi quality for these compounds 
is Shown in Fig. 5, p. 138. These 
data show 1% of Celogen AZ to 
be the most economical level to 
work with, although the actual 
amount required would be depend- 
ent upon the requisite density. 
These data again show the import- 
ance of resin selection in formulat- 
ing low-density foams. 

Commercial vinyl foam-fabric 
laminates are generally a few mils 
thick by comparison with the rela- 
tively heavy castings made for 
facile evaluation in this report. 
Consequently, a study of foam 
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MARVINOL VR-53 








MARV!INOL VR-50 








CELOGEN AZ 





thickness and cell quality 


made. No loss in cell quality o 


was 


density was observed in thicknesses 
between 20 and 130 mils 


Plasticizer level 


foam-fabric lami- 
nate, in an attempt to duplicate 
soft leather, 


The current 


contains a relatively 


FIG. 6: 
plasticizer 


Effect 
concentration 


of varying 


FIG. 7: Cellular quality 


various plasticizer 


phr 
° 


at 


levels. 


FIG. 5: Cell structure resulting with 
use of azodicarbonamide as blowing 
agent. Data show the 1% 
be most economical 


level to 


high plasticizer concentration 
(about 10 p.h.r.). Duplication of 
the harder leather products would 
require a reduction in plasticizer 
level. Evaluations of foam formu- 
lations at plasticizer concentrations 
of 60, 80, 100, and 120 p.h.r. are 
shown in Figs. 6 and 7, below. The 


superior performance of the lower 


MARVINOL VR-53 





molecular weight resin Marvinol 
VR-53 at low plasticizer levels is 
indicated. 

Since the Celogen AZ level was 
held constant at 2 p.h.r. for all 
plasticizer levels, the amount of 
blowing agent, based on total com- 
pound weight, as a consequence in- 
creases for the lower plasticizer 
levels. Hence, the drop in density 
of the foam as plasticizer levels are 
decreased. 

To further examine the relation- 
ship between foam density and 
blowing agent level at a variety of 
plasticizer levels, several com- 
pounds were tested with Celogen 
AZ levels up to 4.5% (based on 
resin plus plasticizer) and plasti- 
cizer levels varying from 50 to 120 
p-h.r. These data (Fig. 8, p. 141), 
show that foam density is inde; 
pendent of plasticizer level and 
completely dependent upon the 
amount of blowing agent present 
when that level is based upon the 
total compound and not the resin 
(p.h.r.) alone. 


Plasticizer selection 

Due to the desirability of some 
plasticizer types over others, a study 
of the quality of foam to be ex- 
pected with different plasticizers 
was made. Figure 9, p. 141, shows 
foams produced from _plastisols 
based on DIDP, TCP, Paraplex 
G-54, and DOP. These data in- 
dicate that, at a 100-p.h.r. level, 
perfectly adequate foams may be 
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$-20-350 

SPECIFICATIONS 

Capacity of hopper 
(pounds) 


Maximum ounces per 
shot — (Styrene) 


Plasticizing capacity of cyl- 
inder per hour (Styrene) 210 


Shooting capacity 
(cu. inches per min.) ....1290 


Clamping capacity (tons) ....350 
Daylight opening (inches) ....32 


Minimum die thickness 
(inches) 
Maximum die sizes 
(inches) 2012 x 34, 


Floor space 


required ve" «at'?" 


WATSON 
STILLMAN 
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The ideal machine for 
molding heat-sensitive materials 


News for molders interésted in an 
extra degree of product quality is the 
Farrel Watson-Stillman S-20-350. 
This version of the company’s 12-20 
ounce machines features a screw-type 
plasticizer offering many molding ad- 
vantages, such as higher-strength 
parts and superior color dispersion. 
Furthermore, many of the recently 
developed plastic materials, particu- 
larly the heat-sensitive and more vis- 
cous types, can be run with great 
success on this equipment. They are 
worked mechanically and as a result 


are more uniformly heated. 

Three standard screws are avail- 
able for molding all the commonly 
used plastics . .. while a special screw 
is supplied for rigid P.V.C. Con- 
tributing to the machine’s flexibility 
is a ree that motor delivering in- 
finitely variable screw speeds. 

The S-20-350 can be obtained with 
a choice of 41 optional features! 
These, as well as standard features 
and complete specifications, are cov- 
ered in bulletin 601. Write for a 
copy today. 


FARREL-BIRMINGHAM COMPANY, INC. 
WATSON-STILLMAN PRESS DIVISION 
565 Blossom Road, Rochester 10, New York, Telephone: BUtler 8-4600 
Plants: Ansonia and Derby, Conn., Buffalo and Rochester, N. Y. 
Sales Offices and Agents in all Principal Cities 
European Office: Piazza della Republica 32, Milano, Italy 
Represented in Canada by: Barnett J. Danson, 1912 Avenue Road, Toronto, Ontario 

Represented in Japan by: The Gosho Company, Ltd. 
Machinery Department, Tokyo, Osaka, and Nagoya 








yrene resin by Cosden 
1000 TIOW “narac 
"Oo TT ni 


sn ana gloss 


an economical resin 


arket 


products with simi 
> Tre ] jrements At 


your request a 
representative will welcome the 


ity 


opportunity to discuss formulations relative to 
your molding requirements 


Y_ een. FOR YOUR FILES... folder gives description 
ath 


and physical properties of Cosden's com 

E plete line of quality polystyrene resins 

a | Write today to: PLASTICS AND CHEMICAL DIVISION 
Department MP-10 


COSDEN PETROLEUM CORPORATION - BIG SPRING, TEXAS 
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produced from a wide variety of 
plasticizers. Since the decomposi- 
tion of the blowing agent occurs 
after gelation* takes place, such 
factors as room-temperature viscos- 
ity and gelation rate of the plastisol 
are virtually of no consequence, 
which is not the case when the vari- 
ous blowing agents which decom- 
pose at temperatures prior to gela- 
tion are used. 


Stabilizer selection 


Although lead stabilizers have 
been found to be the most effective 
in activating Celogen AZ, their use 
is not mandatory. Certain barium- 
cadmium-zine types may be used, 
as well as no stabilizer at all. The 
main difference among these sys- 
tems is the time required to develop 
foam (Fig. 10, right). Whereas a 
lead stabilizer such as Dythal or 
Dyphos will activate the Celogen 
AZ in about 2 min. at 400° F., a 
barium-cadmium-zinc type requires 
4 min.; with no stabilizer present, 
except for the epoxy plasticizer 
present in all these formulations, 6 
min. is required for activation at 
the same temperature. 

Although 3 p.h.r. of Dythal was 
used throughout this work as a 
vinyl stabilizer and activator for 
the blowing agent, it was found 
that far lesser amounts could be 
used. Levels as low as 0.5 p.h.r. 
were adequate to produce foam on 
the same time-temperature sched- 
ule as 3 p.h.r. Other materials, e.g., 
zinc oxide, were also found to be 
useful in activating Celogen AZ, 


2Gelation applies to the state of the plastisol 
thro gh 


just after passin ugh its hi viscosity 
phase as a result of partial resin solution. 
The plastisol is in a solid, cheezy, noncohesive 
state at this point. 
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aii 
FIG. 8: Relationship 
between foam den- 
sity and amount of 
blowing agent that 
was used at various 
plasticizer levels. 


dal 
FIG. 9: Cell quality 
of plastisol foam 
produced with four 
different plasticizers. 


and may be of interest where lead 
stabilizers cannot be used because 
of toxicity or staining problems. 


Viscosity modifications 

In the processing of foam plasti- 
sol compounds, it may be necessary 
to modify their flow properties. To 
build a yield value, effective in pre- 
venting strike-through, the high oil 
absorption fillers, e.g., Santocel and 
Cabosil, may be used. If viscosity 
reduction is required, aliphatic dilu- 
ent may be added. 

Figure 11, p. 142, illustrates the 
density and cell structure obtained 
when the standard foam plastisol 
formulation (see Fig. 2) is modified 
with 2 p.h.r. Santocel CX and 5 
p-h.r. Dispersol, respectively. It has 
been found that increased amounts 
of the high oil absorption filler will 
produce larger cells. Increased 
levels of diluent will result in 
poorer cells and an apparent rup- 
ture of the cell wall. 


Deaeration and fillers 

The deaeration of a foam com- 
pound on the basis of these studies 
does not appear to be necessary. In 
fact, deaeration causes no loss in 
density but does result in a con- 
siderable loss in cell quality. (Fig. 
12, p. 142). Also shown in Figure 
12 is the cell structure of the stand- 
ard plastisol foam compound con- 
taining 40 p.h.r. of calcium car- 
bonate filler. The higher density for 
this foam reflects the higher spe- 
cific gravity of the plastisol. 


Blowing temperature 

The use of oven-air temperature 
and time to describe the fusion 
and blowing requirements for a 


foam plastisol does not describe 
the thermal state of the plastic suf- 
ficiently well for a study of this 
kind. Consequently, a pair of thin 
thermocouple wires was inserted 
into the plastic at two different 
oven-air temperatures to record the 
temperature rise of the sample. 
The temperature development and 
degree of blow in these samples 
are shown for both in Figs. 13 and 
14, p. 142. 

In both studies, blowing agent 
decomposition commences at about 
300° F. and is completed by the 
time the plastic has reached 350° 
F. These data show foaming and 
fusion occurring simultaneously as 
previously discussed, and definitely 
place the foaming process in the 
fused hot-melt flow region of the 
plastic. 

The various relationships be- 
tween resin, plasticizer, and blow- 
ing agent concentration are sum- 








FUSION Time WINUTES 


FIG. 10: Effect of barium-cadmi- 
um-zinc and lead stabilizers on 
foaming time. 





° TIN, 


FIG. 11: Effect of high-absorption filler and diluent 


on density and cellular structure. 


med up in Fig. 15, p. 145. This 
graph plots foam quality as a func- 
tion of Celogen AZ and plasticizer 
levels for Marvinol VR-50 (specific 
viscosity 0.50), Marvinol VR-53 
(specific viscosity 0.35), and an 
experimental low-molecular-weight 
plastisol resin MX 5301 (specific 
viscosity 0.30). The lines separat- 
ing “good” and “poor” quality foam 
are arbitrarily drawn to delineate 
between these two general areas. 
A study of this graph shows that 
greater flexibility in formulating 
low-density foam can be accom- 


Les./ FT 


DENSITY, 


FOAM 


19.5 ibs./ 13 


19.5 ibs. ft3 


FIG. 12: Cell structure resulting from deaeration 


and use of calcium carbonate filler. 


plished at higher plasticizer levels 
and/or through the use of lower 
molecular weight resins. 

In Figures 13 and 14 it was 
established that blowing agent de- 
composition with Celogen AZ oc- 
curs when the vinyl is in a hot-melt 
state, capable of expanding under 
the pressure of the evolving gas, 
but sufficiently cohesive to retain 
the gas in a cellular structure. Since 
lower molecular weight resins and 
higher plasticizer levels both con- 
tribute to increase hot-melt fluidity, 
one may conclude that successful 








OVEN AIR TEMPERATURE 


400°F 








1 


OVEN AIR TEMPERATURE : 


foam is the result of a compound 
being sufficiently mobile in the 
blowing agent's decomposition tem- 
perature range to expand with the 
developing gas into a uniform cell- 
ular product. 

A cursory study of the hot-melt 
flow properties of the two resins at 
various plasticizer levels and tem- 
peratures (Figs. 16 and 17, p. 145), 
reveals a. familiar pattern. This 
study, using techniques established 
by Wolstenholme and Roggi® with 
*W. E. Wolstenholme and P. E. Roggi, ‘‘Rheo- 


logical study of vinyl calendering compounds,"’ 
Modern Plastics 37, 131 (Mar. 1960) 
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FUSION TIME 


FIG. 13: Temperature rise and degree of blow at 


oven air temperature of 400 


MINUTES 


6 


FUSION TIME 


5 6 


MINUTES 


FIG. 14: Temperature rise and degree of blow at 


oven air temperature of 350° F. 


MODERN PLASTICS 

















Models from 
4 30 to @ 9O mm. 


Complete auxiliary 
equipments 








Two models: 


Capacities from 
1/5 up to 2 liters. 


From 28 g. to 520 g. 
Maximum daylight between 
platens 


VE-Valolit-Mmuclole(-1 (Ma laletelaslele-lilace mm 
screw preplasticizer 


ab Ae it-leliler-libmmereliligeli(-se| 
sprue break 


Surface hardened tie bars. 


AGENTS Vickers pumps. 
THROUGHOUT Fully automatic, semiautomatic 
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ADM CHEMICALS / FOCUS ON FUNCTION 


ADMEX 515 
> ee Cae: 
> : e 2 
. . 


Arizona 


~ exposure 


. 
es 
. 
: 
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BRAND X 


- _ test proves 
i's Admex 515 


permanence 


best under 
the sun! 





ie mah nd 

Licuter CoLor. Admex 515 color 
averages 3 to 5 Gardner (53) tubes 
lighter than competitive plasticiz- 
ers. This gives you clean, light col- 
or in compounds, ideal for white 
and pines products, 


Clearly superior color...freedom from exudation 


There's a lot of talk about plasticizer permanence . . . but here you really 
see it! The photos above show two clear vinyl films (both 50 PHR) after 6 
months’ Arizona exposure*: one containing Admex 515, the other a well- 
known competitive polyester plasticizer. 

Compare them. Note the nearly clear condition of the Admex 515 
film... the drastic deterioration of the other. At a glance, the functional 
superiority resulting from Admex 515’s unique light stability is obvious. 
For resistance to heat, light and humidity; gasoline, mineral oil and 
solvent extraction, Admex 515 is definitely outstanding. And just as 
important in many applications is the light color of Admex 515—3 to 5 
Gardner tubes lighter than competitive plasticizers. 

Other features of Admex 515 include low temperature flexibility, low, 
stable viscosity, good pigment wetting and economical price. Combined, 
these functional advantages make Admex 515 ideal for: coated and 
calendered upholstery, pigment dispersions, electrical insulation, paper 
coatings, profile extrusions, dipping compounds, vinyl foam. 

If a superior plasticizer for any of these applications would help you 
profit, write, wire or call us today. We'll send you a sample of Admex 
915 and complete information on this unique product. 

*Test panels were 45° South, direct to the weather. 
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a Mooney viscometer, shows the 
general drop in hot-melt viscosity 
with reduced molecular weight of 
the resin, increased plasticizer, and 
higher processing temperature. 


Blowing agent selection 


Since foam vinyl based on Celo- ity as a function of 
gen AZ requires heat in excess of blowing agent con- 
that actually required for fusion, centration and plas- 
the possibility exists that some ticizer levels for 
fabric coaters will find their ovens three resins. 
with insufficient capacity to handle 
the new foam-fabric laminate. 

With the availability of Celogen, a 1 4 
possibility exists for reformulating ” -_ 

z TOTAL PLASTICIZER PHR 
plastisol foam for lower tempera- 
ture blowing. 

Due to the lesser amount of gas 
liberated by Celogen, the amount 
(4 p.h.r.) of Celogen used was 
double the Celogen AZ level (2 
p-h.r.) in the standard recipe. A 
series of time-temperature-density 
curves was developed for this for- 
mulation in combination with VR- 
50 and VR-53. (Fig. 18, below). 
A comparison with similar data 
obtained on VR-53 with Celogen 
AZ at 350° F. (Fig. 2) indicates 
the more rapid development of 
foam with Celogen due to the 
lower decomposition temperature 
of Celogen, compared to that of 
Celogen AZ. = | \ 

A similar study of the Celogen , 325° 350° 


. , TOTAL PLASTICIZER LEVEL 
system using the higher molecular- (00P INCLUDING Sphr G 62) TEMPERATURE 


weight VR-50, by comparison with FIG. 16: Effect of plasticizer FIG. 17: Effect of processing 
VR-53, failed to produce a satis- level on hot-melt flow. temperature on hot-melt flow. 
factory foam on any schedule, in- 
cluding 400° F. This supports the 
theory that the plastic mass must 
be sufficiently mobile in the de- 
composition temperature range of 
the gas in order to expand with it 
to form a low-density foam. 


CONCENTRATION 
AND PLASTICIZER 


FIG. 15: Foam qual- 
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Future applications DOP 


The technical points covered in ; G 62 
this discussion may be of interest FIG. 18: Develop- CELOGEN 
to the vinyl plastisol formulator for ment of foam using 
current applications as well as fu- blowing agent with ¢ > 
ture developments. Potentials ex- low decomposition ~VR-S3 / CELOGEN AZ AT 350°F 
ist in many fields. Vinyl play balls temperature. 
for children, rotationally molded 
from plastisol compounds contain- 
ing very modest amounts of blow- 
ing agent, possess rebound prop- 
erties superior to balls molded with 
conventional unblown compounds. 

In the fabric-coating field com- 
pounds containing only small 
quantities of blowing agent give 
drape and hand qualities normally pe - , . 
associated with com- (To page 227) 
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Processing characteristics 


and applications of thermoplastic 
polyurethanes 





Thermoplastic Estane polyurethanes make it possible to obtain the polyurethane 
materials in products made with conventional thermoplastic processing equip- 


ment and solution techniques 


Their applications include injection and compres- 


sion molded items, calendered sheeting, coatings and finishes, and extruded 


jacketing, tubing, and profiles 





I he use of elastomeric polyure 


thanes for extrusion, molding, cal- 
endering, and surface coating has 
increased greatly in the last 5 years 
These polymers are noted for their 
high tensile and ter strength, good 
solvent and ozone resistance, and 
excellent abrasion resistance 

The Estane' thermoplastic poly- 
urethanes are essentially linear in 
structure and do not require cross- 
linking or a curing operation to 
develop their useful properties. The 
physical properties of these poly- 
mers are shown in Table I, right. 
Ihe properties are similar to those 
of the crosslinked or thermosetting 
polyurethanes of like hardnesses. 

The thermoplastic polyurethane 
will reach an equilibrium moisture 
content of 0.6% at 50% relative 
humidity, but due to the 
pletely reacted nature of the poly- 


com- 


mer, the water cannot form any 


and degrade in hot water, concen- 
trated acids and bases, polar sol- 
vents, high concentrations of aro- 
matics, and strong oxidizing agents 
(see Table II, below). 


Compounding 

574OX1 can be com- 
pounded in a Banbury or on a mill 
with a wide variety of fillers, pig- 


Estane 


By C. A. Waugaman* 


ments, lubricants, and certain plas- 
ticizers. In general, compounding 
conditions are similar to those used 
for polyvinyl chloride, although 
there is some difference in milling 
operations. Below optimum milling 
temperatures the polymer has con- 
siderable nerve, but shows only 
slightly more nerve than natural 
rubber at stock temperatures of 
325 to 350° F. It exhibits thixo- 
tropic behavior on a mill and forms 
a progressively smoother sheet, but 
it will never become as smooth as 
polyvinyl chloride unless its tem- 
perature is raised to the point 
where it is likely to stick to the 
rolls. Since it will readily accept 


pigments and _ lubricants’ even 





Table 1: Physical properties of thermoplastic polyurethanes" 





Estane 
5740X1 


Property 


Specific gravity 
Shore hardness 
“A” scale 
“D” scale 
Stress-strain properties (ASTM D 412) 
Tensile strength, p.s.i 
300% modulus, p.s.i 


5840 
1240 420 


Estane 
5740X2 


Estane 
5740X7 


1.20 .20 1.20 


88 70 96 


23 49 


5000 5840 


2800 


Ultimate elongation, % 540 720 490 
Graves angle tear (ASTM D 625), 1b./in. 430 250 700 


hydroxyl isocyanate linkages and 
have any effect on the 
properties. If the polymer is ex- 


posed to humidity in excess of this 


does not 


*Estane 5740X1 is the general-purpose, medium-modulus polymer used for most extrusion, molding, 
and calendering applications. Estane 5740X2, the low-modulus variety, was developed primarily for 
solution applications. The harder high-modulus type, Estane 5740X7, is used chiefly in injection and 


amount, it will usually not have 
any effect as long as the recom- 
mended 


processing temperatures 


are observed. If porosity is noticed 
in molded parts or extrudates, it is 
usually an indication that stock 
temperature is excessive. 

The thermoplastic polyurethanes 
are resistant to a wide variety of 
salt solutions, dilute acids and 
bases, and petroleum-based fuels, 
but they 


oils, and greases, swell 


*B. F. Goedrich Chemical Co 
Center, Avon Lake, Ohio 

1A registered trademark of B. F 
Chemical Co 

Based on a paper presented at the SPE 17th 
Annual Technical Conference in Washington, 
Jan. 1961 
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Goodrich 
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compression molding 








Table t1: Chemical resistance of Estane 5740X1 





Immersion chemical" Weight change 


% 
None 
20% NaOH 
20% H:SO, 
Saturated NaC] 
Distilled water 
Automatic transmission oil 
White gasoline 


"28 days immersion at 23 


Tensile strength Elongation at break 


p.s.i. % 


5500 
3300 
3800 
3870 
3760 
4170 
4340 
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There’s always a job for a Wood Press... 


and a Wood Press to do the job 


When you want a production shorteut—or downtime and 
costs need cutting—there’s a job for a Wood Press. And in 
almost every type of plastics or rubber operation, there’s 

a Wood Press to do the job. R. D. Wood builds presses 

for such jobs as molding, curing, laminating, polishing and 
processing—besides designing and constructing others for 
special work. All have three things in common: sound design, 
carefully selected materials, conscientious workmanship. 

As a result, R. D. Wood Presses consistently deliver the 
utmost in smooth, dependable performance; fast, economical 
production; trouble-free operation. Write for catalog and 
engineering information—without obligation. 


R. DBD. WOOD COMPANY 


FLORENCE, NEW JERSEY 
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10 20 30 40 - -40 -20 0 20 
Parts of propylene carbonate Temperature, °C 

FIG. 1: Plasticizing effect of propy!- FIG. 2: Effect of temper- 

ene carbonate on Estane 5740X1 ature on torsional modulus. 
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FIG. 3: Solubility of Estane 5740X1 FIG. 4: Solubility of Estane 5740X2. 


though the sheet is fairly rough, temperature than reducing roll less tendency for stock tempera- 
they should be added as soon as a temperatures, although the latter ture to over-ride. 
continuous band is formed. will help. After some of the com- Milling is greatly simplified by 
If sticking occurs because of pounding ingredients have been the use of lubricants. Lubricants 
excessive stock temperature, the added to the batch there is much prevent sticking by reducing the 
temperature should be reduced as 
quickly as possible, but only for 
ease of milling since there is no 
danger of polymer degradation or 
crosslinking. A batch milled for Estane Estane 
90 min. at 325 to 350° F. showed Molding conditions 5740X1* 5740X7* 
no change in physical properties. ea. : cate 
Opening the mill to reduce fric- Stock temperature, °F. 350 360 to 375 
tional heat build-up is usually a Barrel temperatures 
faster method of reducing stock Rear, °F. 250 





Table IV: Molding conditions for thermoplastic polyurethanes 





—_— —_—lInjection molding 





270 
Front, °F. 350 360 
Nozzle temperature, °F 350 360 
Table 111: Extrusion conditions ®4™ Pressure, p.s.i. 20,000 20,000 
recommended for Estane Cycle time, sec. 30 to 90 30 to 90 
5801B Black Mold temperature, °F 100 100 
Mold shrinkage, in./in. 0.009 0.008 
Temperature — —_—-—-- Compression molding 
Stock 340 to 350° F. Stock temperature, °F. 350 
Cylinder, rear 200° F. Mold temperature 
Cylinder, front 300° F. Initial, °F. 350 
Head 325° F. Final, °F. 100 
Die 350° F. Cycle time 
Screw Neutral (no circulation Preheat, min. 5 
of coolant) Mold hot, min. 5 
Screw design Most vinyl or Mold cold under pressure, min. 5 
PE types Pressure on stock, p.s.i. 500 to 1500 500 to 1500 
Screw speeds 10 to 60 r.p.m 











*Lubricated with 1 part of barium stearate per 100 parts of resin. 
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Hydraulic accumulator 
features variable 
back-pressure adjustment 


In Producto Versa-Blow machines, 
accumulator ram is pushed back by 
plastic pressure, eliminating gas pock- 
ets, voids and degradation. Hydraulic 
pressure behind ram is adjustable to 
decrease extruder load while charging. 


Positive equalized 
mold closing 


With the complete press load carried 
by a single hydraulic cylinder, double 
presses are close together and con- 
venient to the operator. Scissor-type 
equalizer is never under press load, 
but guarantees positive simultaneous 
mold closing. Another important fea- 
ture: Independent 3-way mold posi- 
tioning on each press by adjusting 
screw. 


Automatic quick-acting 
strippers 

A built-in stripper assembly rapidly 
ejects parts to chutes without distor- 
tion as molds open. 

All Producto blow molding machines 


have time delays which permit over- 
lapping of all cycles for faster molding. 





FOUR ONE-GALLON BOTTLES PER CYCLE 
WITH 2-STATION, 4-HEAD VERSA-BLOW" 


*Trade Mark 


Producto’s Versa-Blow series (Model VD-4, above) is ideally suited to high- 
speed production of gallon bottles when ordered with twin parison heads at 
both stations. Standard electrical equipment, including panel with twelve or 
more heat control zones, and complete automatic sequence control, choice of 
extruder, and complete hydraulics are part of this production-ready blow 
molding package. 


Substitution of single parison heads permits molding of parts to 15” diam- 
eter by 30” long (20 gal. capacity). 


STANDARD BOTTLE FINISHER—Chip-free bottle finishing in one second 


Complete with automatic centering, locating clamp fixture, guillotine, 
and reaming unit. 


The Producto Model BFM-2 Bottle 
Finisher is a high-speed partner to 
wen Producto’s blow molding equipment, 
7“ whenever bottle necks require finishing 
to length, reaming or chamfering. 
e Construction is heavy. 
owt __@ Precision engineering and quality com- 
cuom* ponents throughout. 
*s @ Compactly designed. Requires only 
36”x30” floor space. 
@ Neck size capacity: up to 2”. 
© Height: 45”. Weight: 600 Ibs. 
Write for all details. 





Long a famous name in the 
metalworking industry, Producto is 
recognized as a leader in the design 
and manufacture of die sets, 
special h , and tool 
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PRODUCTO 


PLASTICS MACHINERY DIVISION 


THE PRODUCTO MACHINE COMPANY 
988 Housatonic Ave., Bridgeport 1, Conn. 





satisfactory processing temperature 
and by reducing frictional heat 
build-up. The raw polymers do not 
contain any lubricant, but most of 
the compounds supplied contain an 
effective lubrication system. Lubri- 
cation is recommended for all ex- 
trusion, molding, and calendering 
compounds. Lubrication will, of 
course, increase extrusion and cal- 
endering rates significantly, and is 


the most effective means of obtain- 
ing mold release. 

Selection of the proper lubricant 
is most important since most of the 
waxes are so incompatible and 
difficult to incorporate that their use 
is not practical except for special 
applications. The metallic stearates 
are excellent lubricants for the 
polymer and can be added quickly 
and easily without even breaking 





Table V: Comparison of properties of thermoplastic polyurethanes 


and special-purpose rubbers 





Estane 


Property 5740X 1 


Polychloro- 
prene 
com- 

pound 


Nitrile 
Estane com- 


5740X7 


pound 


Original properties ’ en 


rensile strength, p.s.i 5840 
300% modulus, p.s.i 1240 
Elongation at break, % 540 
Hardness, Durometer A 88 
Graves tear, C die 

(ASTM D 624), Ib./in 430 
Low temperature brittleness 

point (ASTM D 746), °F 100 
Compression set, 

22 hr. at 158° F., % 87 
NBS abrasion, % of control 180 
Taber abrasion, mg. loss 3 


5840 2520 2500 
2800 1820 — 
490 420 130 
96 69 85 


700 185 


41 


— 12 


776 Rg? 


3 


Oil and fuel resistance 


ASTM #1 Oil, 70 hr 
immersion at 212° F 
Tensile change, % 
Hardness change, points 
Volume change, % 
ASTM #3 Oil, 70 hr 
immersion at 212° F 
Tensile change, % 
Hardness change, points 
Volume change, % 
Fuel A, 70 hr 
immersion at room temp 
Tensile change, % 
Hardness change, points 
Volume change, % 
Fuel B, 70 hr 
immersion at room temp 
Tensile change, % 19 
Hardness change, points +1 


Volume change, % +-12.0 


+-6.0 


Ozone resistance (ASTM D 1149) 


Initial cracking, hr none 
General cracking, hr none 


Total exposure, hr 144 


none 
none 
144 


no cracking no cracking 
Stress-strain properties at elevated temperatures 


At 175° F 
Tensile strength, p.s.i 1950 
300% modulus, p.s.i 450 
Elongation at break, % 800 
At 200° F. 
Tensile strength, p.s.i 1050 
300% modulus, p.s.i 450 
Elongation at break, % 800 


3700 1500 
1150 1100 
700 350 


2800 1150 
980 1000 
730 320 





the band on the mill. Barium stear- 
ate is regarded by many as one of 
the best general-purpose lubricants 
available, and, although it is ordi- 
narily used at 1% concentration, 
it shows excellent compatibility and 
can be used at higher levels. 

Carbon blacks have proven to 
be the most effective reinforcing 
agents, although they behave more 
like a filler than a reinforcing black 
in a rubber stock. The best pro- 
tection for outdoor weathering has 
proved to be channel black which 
is an almost perfect barrier to the 
ultraviolet initiated weathering 
process. Certain titanium dioxides 
and ultraviolet absorbers are less 
effective, but are said to be quite 
satisfactory for light-colored exter- 
ior coatings, 

The thermoplastic polyurethanes 
may be plasticized but, in general, 
the vinyl plasticizers, such as the 
phthalates, have limited compati- 
bility and are difficult to add on a 
mill. Preferred plasticizers are pro- 
pylene carbonate (1)° and Nevinol* 
A (2), which are easily incor- 
porated. Fig. 1, p. 148, shows 
the plasticizing effect of up to 50 
parts of propylene carbonate per 
100 parts of the polyurethane. The 
ultimate elongation increases from 
550% for the polymer to 770% 
at 50 parts of propylene carbonate 
per 100 parts of resin. In terms of 
plasticizing efficiency, propylene 
carbonate is approximately 60% as 
efficient in the polyurethane as di- 
octyl phthalate is in polyvinyl 
chloride. 

Nevinol A is similar in its plas- 
ticizing effect but has a consider- 
ably lower compatibility limit of 
approximately 30 parts per 100 of 
polymer. Neither of these plasticiz- 
ers has any significant effect on the 
low-temperature properties of the 
polymer. 


Extrusion 


Estane 574OX1 may be extruded 
on most plastic extruders with con- 
ditions very close to those used 
with vinyls. Satisfactory extrusion 
conditions (see Table III, p. 148) 
can usually be developed for most 
vinyl or polyethylene screws with 
compression ratios of 2:1 or 4:1. 
Compression developed by a de- 
creasing depth of flight, rather than 
by a decreasing lead, has usually 


‘Numbers in parentheses designate references 
at end of article, p. 231 


*Tradename of the Neville Chemical Co. 
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Boxed in by present materials? 


Often design ideas are left on drawing 
boards due to the unavailability of 
proper materials. In fact, many companies have been unable 
to put advanced designs into production solely because of 
this condition. There is a solution, however, Kralastic® 
ABS resins. 

Recommended for continuous use to 185°F, Kralastic 
retains its high impact strength even to —40°F, resists stress 
cracking from Freon, other chemicals, oils, and foods... 
will not warp or swell. 


And Kralastic permits more advanced styling. Its long- 


term design strength allows for thinner walls. It can be 
easily injection molded, vacuum formed or deep drawn 
without damage to its surface or impairment of its physical 
properties. Moreover, Kralastic allows complete units to be 
molded, eliminating post-operational labor, assembly, and 
finishing costs. 

Offering an amazing combination of strength and 
dimensional stability, Kralastic is available in all colors, 
colors that keep their rich luster indefinitely. For more 
information on Kralastic, write to Naugatuck Chemical, 
Elm Street, Naugatuck, Connecticut. 


Naugatuck Chemical Division US United States Rubber 








Table V1: Refrigerant resistance 





Polychloro- 
Estane Nitrile prene 
Immersion condition and property 5740X1 compound compound 





Original material 

Tensile strength, p.s.i 6060 2550 
Immersed* in Freon 11 

Tensile strength, p.s.i 4250 

Tensile change, % —30 

Volume change, % +5.2 
Immersed* in Freon 12 

Tensile strength, p.s.i 5950 

Tensile change, % —2 

Volume change, % +2.0 


‘Imme.ised 28 days at roam temperature 








Table Vil: Taber abrasion resistance of Estane-coated cotton" 





Uncoated 25% 25% 
cloth 5740X1 5740X2 
Property control in THF in MEK 


Coating weight, oz./sq. yd 2.6 4.2 
First break in fabric, 

no. of cycles No breaks 5500 
Appearance of holes in fabric, 

no. of cycles No holes 7000 
Weight loss at 7000 cycles, g. 0.0661 0.3010 
Weight loss at 10,000 cycles, g 0.0957 


*CS-17 wheel, 1000 g. weight 





been more satisfactory since a deep truder drives. However, at opti- 
flight is more likely to deliver cold mum processing temperatures, poly- 
polymer to the discharge end of urethane requires extremely little 
the screw. At processing tempera- power and has melt characteristics 
tures below those recommended, more like those of polyethylene 
the polyurethane is extremely tough than of vinyl. 
ind capable of overloading ex- 
Molding 

Estane 574OX7 has a processing 
and molding temperature approxi- 
Table VIII: Thickening mately 10 to 25°F. higher than 
formulation ‘ 574OX1 (see Table IV, p. 148). 
Metallic stearate lubricants usually 
suffice as mold release agents. How- 
ever, when molding unlubricated 








Untreated Thickened 
solution solution 


Fstane 5740X1 15 15 
Tetrahydrofuran 85 42. 


polymer, either a Teflon*-coated 
mold or a polyurethane mold re- 
lease® will be required. 


Special-purpose 
rubber replacement 

The excellent oil, fuel, and ozone 
resistance of the polyurethanes is 
of particular interest in automotive 
and allied applications presently 
served by low-volume-swell, spe- 
cial-purpose rubbers. The cost sav- 
ings that may be achieved in such 
applications by thermoplastic ex- 
trusion and injection-molding tech- 
niques is an important factor in 
enabling the thermoplastic poly- 
urethane to compete with the less- 
expensive thermosetting materials. 
A comparison of their physical 
properties with those of two spe- 
cial-purpose rubbers is shown in 
Table V, p. 150. 

The unusual degree of fuel and 
oil resistance of one of the thermo- 
plastic urethanes may be illustrated 
by the comparison of its change in 
volume and physical properties 
with those of nitrile and poly- 
chloroprene rubbers (see Table V). 
It undergoes much less change than 
the special-purpose rubbers. 

In the ozone-resistance compari- 
son shown in Table V, the poly- 
urethane showed no sign of ozone 
attack after a 144-hr. exposure, 
whereas its nearest competitor, 
polychloroprene, was affected with- 
in 24 hours. 

In refrigerant service the poly- 
urethane shows relatively little 
change after a 28-day immersion, 
as shown in Table VI, above. It 
should be noted when interpreting 
all of the immersion data presented 
that the polyurethane compound 
is the only one that (To page 229) 


*Tradename of E. I. du Pont de Nemours end 


Co. Inc. 
5UP-R3 Mold Release, North Shore Labora- 
tories, Salem, Mass 





Dimethyl 


oN 2 Table 1X: Comparison of electrical properties of the thermoplastic 
‘ ae «-- . , 

en 7 polyurethane and an electrical grade PVC 

Carbopol* 934 l ? 





Di-2-ethyl 
hexylamine 
Water 


Property 


Specific inductive capacity at 26° C. 
and 1000 cycles (ASTM D 150) 
Dissipation factor at 26° C. and 
Brookfield 1000 cycles (ASTM D 150), % 
viscosity,cp. 1,300 36,000 Dielectric strength (ASTM D 149), 
Yield value, 1 kv./sec. rise, v./mil at 22° C. 
dynes/cm 0 880 Insulation resistance constant 
at 15.6° C. (ASTM D 470) 


‘Tradename t I F. Goodrich Chemical Co. 


Estane 5740X1 Flexible PVC 


10,000 
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Allied Chemical — Plastics Division 













PLASKON ALKYD 
Granular Type 





AND ALKYD poly tree MOLDING 


COMPOUNDS 
impact Types 





PLASKON 
COATING RESINS 


PLASKON 
PHENOLIC RESINS 





Granular materials are designed 
for high-speed, fully automatic 
or sem/-sutomatic molding 
operations. They include glass 
and mineral-filled grades. Con- 
tacts may be molded in or in- 
sorted in a separate procedure. 


PROPERTIES 

Provide high arc and insulation 
resistance and ielectric values 
which are maintained at ele- 
vated temperatures and after 
exposure to heat and humidity. 
Molded parts have unusually 
high dimensional stability (min- 
imum arter-shrinkage). This, 
pius the fact they are generally 
adaptable to rapid production 
cycles, permits endiess repro- 
duction of precision parts. 


There are PLASKON Alkyd gran- 
ular types that conform to the 
MIL-M-14F specification, Type 
MAG and, the poly dially! 
phthalate type, MDG. 


APPLICATIONS 

Tube bases and sockets, con- 
nectors, tuning devices, trans- 
former parts, potentiometer 
parts, metor controller parts, 
auto ignition parts, switch and 
relay parts. 





For encapsulation of small elec- 
tronic parts where delicate in- 
serts are to be sealed within 
a protective shell. Molds 
rapidly at extremely low pres- 
sures. Available in soft, putty- 
like sheets. Easy to handle — 
no mixing required. 
PROPERTIES 

For many applications the co- 
efficient of linear thermal ex 
pansion will be found similar 
to popular wire types (their 
thermal conductivity dissipates 
heat faster) producing less 
change in dielectric perform- 
ance before and after encapsu- 
lation. Conform to the MIL-M- 
14F specification, Type MAG. 
APPLICATIONS 

Resistors, capacitors, coils, 
transformers, smal! electronic 
devices 





Reinforced with glass fiber for 
increased impact strength. 
Combines the electrical quali- 
ties typical of Alkyds with the 
high strength of glass fiber re- 
inforcement. Also retains 
excellent dimensional stability 
characteristics of all Alkyd 
Molding Compound types. Suit- 
abie for compression and trans- 
fer molding. 


Grades available to conform 
with the MIL-M-14F specifica- 
tion, Type MAI-30 aad MAi-60; 
and MIL-M-19833, Type GDI-20. 


APPLICATIONS 
Computer parts, synchros, coil 
forms, terminal blocks, con- 
nectors, stand-off insulators, 
heavy-duty circuit breakers and 
switch gear. 














A complete line of alkyd, urea, 
melamine, styrenated alkyd, 
silicone alkyd, modified phe- 
nolic, maleic and ester gum 
resins for the surface coating 
and printing industries. 
PROPERTIES 

Each resin is designed to de- 
liver specific performance 
characteristics such as gloss, 
superior gloss retention, chem- 
ical and solvent resistance, 
durability and rapid drying. 
APPLICATIONS 

Paints, varnishes, lacquers, 
printing inks and self-polishing 
floor waxes. Exterior and inte- 
rior appliance, automotive and 
industrial uses. 






A family of outstanding ther- 
mosets. Properly applied, they 
result in strong, rigid, dimen- 
sionally stable products. A new 
pre-mix resin permits prepara- 
tion of reinforced molding 
materials using the economical 
pre-mix method. 

PROPERTIES 

Unaffected by water, alcohol, 
oils, greases, mild acids and 
common solvents. Excellent 
heat resistance up to 700°F. 
when taminated with glass 
cloth. No marked change at 
freezing temperatures. Excel- 
lent electrical properties. Spe- 
cial grades offer extreme 
chemical resistance. 


APPLICATIONS 

Plaskon Phenolic Laminating 
Varnishes are widely used in 
decorative and electrical-grade 
laminates. New flame-retardant 
resins are available for switch- 
gear and printed circuits. A 
special resin has been devel- 
oped for aircraft and missile 
parts. Other uses include ther- 
mal insulation, battery sepa- 
rators, oil and air filters, shell 
molds and foundry cores. 





PLASKON 
POLYESTER RESINS 


PLASKON HALON* 
RESINS TYPES VK & TVS 


PLASKON MELAMINE 


PLASKON NYLON-6 


PLASKON UREA 





A line of specially formulated 
resins for cost-saving pre-mix 
molding, which permit rapid 
production of parts of varying 
thicknesses, intricate contours 
or molded-in inserts. Molders 
can use their own reinforce- 
ments, fillers and cataiysts. 


PROPERTIES 

Great strength and light weight 
in reinforced plastic laminates. 
“Built-in” molding advantages 
include pre-acceleration to 
speed production, rapic im- 
pregnation and excellent re- 
lease for matched-metal mold- 
ing. Plaskon Polyesters for 
matched-metal molding offer 
better mold release, higher 
gloss and less crazing than 
general-purpose resins. 
APPLICATIONS 

Boats, housings, translucent 
panels, furniture, packaging 
and aircraft components. 


Fluorohalocarbon plastics for 
difficult design problems. Easily 
extruded, compression and in- 
jection molded. Structure re- 
tards crystallization during 
slow cooling cycles after ex- 
posure to high temperatures— 
tending to maintain toughness, 
flexibility and clarity. 


PROPERTIES 

Built-in flexibility, radiation re- 
sistance and excellent mold- 
ability. Virtually unaffected by 
inorganic acids, alkalies or 
oxidizing agents. No moisture 
absorption. Easy to clean. Ex- 
cellent optical qualities. Trans- 
parent up to Ye-inch cross 
section. Resistant to heat and 
cold: Type VK serviceable up 
to 350°F., TVS to 390°F. Thin 
sections can be flexed at 
—320°F. Good abrasion resist- 
ance, impact tensile and com- 
pressive strength. High volume 
and surface resistivity at high 
and low temperatures. Low di- 
electric constant and good 
power factor at high tempera- 
tures and frequencies. Non- 
flammable. 


APPLICATIONS 

Insulation for hook-up wire, 
printed circuit boards, flexible 
cable and cable assemblies. 
Coil forms, tube sockets, ter- 
minal insulators, etc. Lining 
material for storage tanks, pipe 
lining, gaskets, “0” rings, etc. 
Cans for containers of highly 
corrosive liquids. 


A molding compound which 
provides the hardest surfaces 
attainable with plastics. 
PROPERTIES 

Excellent arc resistance, hard- 
ness, tigntfastness. Inert to 
chemical and pharmaceutical 
reagents. Highly resistant to 
electrical tracking. Tasteless 
and odorless. Surpasses urea 
in resistance to acids, alkalies, 
heat and moisture absorption. 
Varying degrees of translucency 
permit unlimited color range. 


APPLICATIONS 
Dinnerware, appliance hous- 
ings, electricai parts and wir- 
ing devices, cutlery handles 
and buttons. 


New types of molding and ex- 
trusion compounds different 
from previously available do- 
mestic nylon. A polymer of 
caprolactam. 


PROPERTIES 

Unusual toughness, abrasion 
resistance, self-lubrication, 
high heat-distortion tempera- 
ture, high strength-to-weight 
ratio and good chemical resist- 
ance. Less shrinkage and supe- 
rior dimensional control than 
other nylon types. Broader 
melting range—can be molded 
at lower temperatures and 
pressures. Superior impact 
strength, better moldability in 
thick sections, easier pigmen- 
tation. 

APPLICATIONS 

Precision parts such as gears, 
cams and bearings. Small tub- 
ing, shapes, small and large 
rod, film, laminates, wire and 
rope covering. Parts requiring 
stability against oxidative em- 
trittlement at high tempera- 
tures. Fish line, heel lifts, pipe 
fittings, pipe, blown bottles. 





A molding compound that 
comes in an extremely wide 
range of colors — pure white, 
pastels and brilliant hues. A 
special housing type has been 
developed for large parts fab- 
rication, 

PROPERTIES 

Tasteless, odorless and inert. 
Resistant to grease, oil, sol- 
vents, heat, chipping and 
cracking. High dielectric 
strength and arc resistance. 
Excellent dimensional stability. 
APPLICATIONS 

Closures, wiring devices, stove 
and cabinet hardware, toilet 
seats, lighting fixtures, radio, 
appliance and other housings, 
cosmetic and jewelry contain- 
ers, buttons. 


BASIC TO AMERICA’S PROGRESS 








PLASKON WOOD-FLOUR 
FILLED UREA 


A-C® 
POLYETHYLENE 6 





An improved general-purpose 
molaing compound available in 
black, NEMA closure browns 
and large-volume special 
opaque colors. 

PROPERTIES 

Tasteless and odorless. Highly 
resistant to electrical tracking; 
excellent arc resistance and in- 
sulation properties. Hard; 
lightfast; inert to chemical and 
pharmaceutical reagents. Often 
performs as well as cellulose- 
filled urea, differing mainly in 
opacity and color quality. 
APPLICATIONS 

Wiring devices, switch plates, 
closures, household circuit 
breakers and light industrial 
switch gear. 


A processing aid and modifier 
for use in injection molding, 
slush molding and extrusion. 
By varying the amount of A-C 
Polyethylene 6, you can tailor 
the resin meit index to meet 
any molding problem. 


PROPERTIES 

Tasteless, non-discoloring. Un- 
usually inert and very stabie. 
Resistant to water, dilute acid 
solutions, and basic solutions 
such as ammonium hydroxide 
and sodium hydroxide. Compat- 
ible with most hydrocarbon 
polymers. 

APPLICATIONS 

Adding small amounts of AC 
Polyethylene 6 to high molec- 
ular weight resins shortens 
cycle times by increasing flow, 
improves color dispersion, im- 
proves gloss, permits use of 
better base resins, improves 
mold release, lowers pressure 
requirements and reduces in- 
ventory of grades needed. 





backed by the technical proficiency of Allied Chemical’s applications and technical service 
: under the strictest quality controls. Write us for more information on any of these hard- 
with design, fabrication or materials selection problems. 40 Rector Street, New York 6, N. Y. 


Corporstion - MALON is 2 trade mark of Allied Chemical Corporation. 
but no warranty is given, nor is freedom from any patent to be inferred. 





Emil Berliner never read MODERN PLASTICS, but he played our overture, loud 
and clear. Emil, you might say, is the patron saint of disc jockeys, the man 
who pressed the first platter out of plastic. “Bakelite,” they called it. It was a 
boon to many men in many ways, and it set off an early “boom!” in a market 
that’s been busting out all over ever since. By the early Twenties, the industry 
was too big and too busy to keep track of itself... and there was MODERN 
PLASTICS, ready and able, to record its progress and keep tabs on technology. 
Today, the lusty infant is a 61% billion lb. giant, grown 55 times its original 
size. There are at least 25 basic plastics, more than 50,000 formulations of a 
single plastic, a revolution in methods and machines...and still that same one, 
ready and able magazine. No, Emil Berliner didn’t read MODERN PLASTICS, 
but today most of your best customers and prospects do, and overwhelmingly 


prefer it to other publication. MIQODERN PLASTICS 


rity of the field for thirty-five years 


A BRESKIN PUBLICATION 770 Lexington Ave., New York, N.Y. oFrices: Atlanta, Chicago, Cleveland, Los Angeles, Frankfurt, London, Tokyo 
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THE MARK OF QUALITY 


IN FILM EXTRUSION EQUIPMENT 


Whether you are in the market for an extruder, a complete extrusion installation, or acces- 
sory equipment, Frank W. Egan & Company will meet your requirements. 


Egan offers a complete line of extruders—direct electric heat, air cooled, or the highly 
advanced ‘‘Willert Temperature Control” model. All units are equipped with heavy duty 
thrust bearings, herringbone gear speed reducers, and many other superior operating and 
maintenance features to assure years of trouble-free operation at high output rates. 


Egan Extruders are available in sizes from 2” through 12”, vented or non-vented, with L/D 
ratios of 20:1, 24:1, 32:1. 


The laboratory film extrusion installation pictured sibility of degrading any material remaining in 


above features an Egan Air Cooled Extruder, as 
well as Egan accessory equipment. In an applica- 
tion such as this, excessive frictional heat is not 
too prevalent. Therefore, the temperature control 
system included on an Egan Air Cooled Extruder 
is sufficient to remove whatever excessive heat may 
develop.* The air cooling system is also helpful 
at time of “shut-down,” since it is possible to cool 
the barrel more quickly. This minimizes the pos- 


FRANK W. EGAN & COMPANY 


SOMERVILLE, NEW JERSEY crore rooness 


MANUFACTURERS OF PLASTICS EXTRUDERS & ACCESSORIES, PROCESSING 
ROTOGRAVURE 
ES; TEXTILE FINISHING MACHINERY, METAL PROCESSING EQUIPMENT 


MACHINERY FOR PAPER, FILM & FOIL, AIR DRYING SYSTEMS 
PRINTING PRES 


EGANCO—SOMERVILLE NUER 


the cylinder. 

Installations, such as the one above, are suitable 
for cast film, water quenched film and extrusion 
coating. 

Production size units are available with Egan 
Extruders from 2” through 12” and die and take- 
off equipment through 120”. 

"Where excessive frictional heat is a problem, 
the Egan Extruder with the Willert Temperature 
Control System is recommended. 


LICENSEES 
ENGLAND—BONE BROS. LTD., Wembiey 
FRANCE—CONST. MEC. ABC, 

St. Germain-s/ Morin (S.-&-M.) 
GERMANY—ER-WE-PA. —Erkrath bei Duesseldorf 
JAPAN—MINAMI SENJU MFG. CO., LTD., 

(Agent)—CHUGAI BOYEK! CO.), Tokyo 
REPRESENTATIVES 
ITALY—ING. LEO CAMPAGNANO, Milano 
MEXICO—M. H. GOTTFRIED, Mexico, D.F. 








NEW DEVELOPMENTS 


MODULAR sections for PVC filters measure 
2 by 2 by 4 ft. each, are built up of 32 layers 
of calendered sheet, in alternating flat 
corrugating pattern, heat sealed together. 


LIGHT WEIGHT of PVC permits easy installation of 
modules in tall towers which save valuable industrial 


and square footage. Material itself occupies only about 4% 


of filtration setup’s total volume. 


PVC sheeting for water treatment 


About 370,000 Ib. of rigid vinyl were 
used to construct a new trickling filter 
at the Rome Kraft Co. plant, Rome, 
Ga. Such filters are used for waste- 
water disposal by many food- and 
chemical-processing companies. 
Traditionally, this problem has 
been tackled via rock and slag trick- 
ling filters. Now, by going to plastics 
structures, capacities have been in- 
creased and substantial savings rea- 
lized. In the case of the Rome installa- 
tion, the capacity increase was nearly 
1000% and the savings a reported 
$500,000. The PVC trickling filter 


is made up of modules measuring 2 by 
2 by 4 ft. each. In turn, each module 
is built up of 32 layers of calendered 
sheet arranged in an alternating flat 
and corrugated pattern. The individual 
sheets are bonded to each other by 
conventional heat-sealing technique. 
The surface area provided by this 
design comes to 40 sq. ft. for every 
cubic foot of filter. This offers ample 
room for growth of bacterial slime 
and also insures more rapid oxidation 
than is possible with rock-type filters. 
And the high degree of structural 
strength of the vinyl makes it possible 


Wide-mouth openings in blown PE bottles 


Featured in a new line of blow- 
molded polyethylene containers are 
bottles from 1 pt. to 5 gal. with 
mouth diameters ranging from 53 to 
100 mm., heretofore difficult open- 
ings to produce. Mouth openings 
range from 28 to 38 mm. for con- 
ventional 1-pt. bottles. 

The new container line is blow 
molded by Air Formed Products 
Corp., Nashua, N. H., a subsidiary of 
Bemis Bro. Bag Co. The wide-mouth 
bottles are primarily designed to facil- 
itate knife or spoon dispensing of 
adhesives, chemicals, etc. 

The wide-mouth bottles are pro- 
duced from linear PE in clamp-type 
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molds on a custom-built, continuously 
operating extrusion line. While the 
exact method of producing the un- 
usually wide mouths is not divulged, 
it is known that they are made pos- 
sible through use of an accumulator 
during the blow-molding operation. 
According to the manufacturer, neck 


to stack many modules on top of each 
other to keep the land area occupied 
by the filter to a minimum. 

In the Rome installation, 6250 mod- 
ules were assembled into a filter meas- 
uring 30 ft. high and 80 ft. across. 
Total volume is 100,000 cu. ft., which 
provides a treating capacity of 16 mil- 
lion gal. of water per day. The vinyl 
occupies 4% of total volume, leaving 
96% free for air circulation, waste 
distribution, and bacterial growth. 

Rigid vinyl sheeting and modules 
supplied by B. F. Goodrich Industrial 
Products Co., Akron, Ohio. 


areas on bottles tend to thin out 
during the blowing cycle if the accum- 
ulator is not used. 

Quantity prices are 7¢ each for the 
I-pt. bottles and $2.50 each for the 
5-gal. bottles. They are available in 
natural, or in various colors by special 
order. (More on p. 160) 


159 





Embossed PS sheet for vacuum forming 


Embossed polystyrene sheet for vacuum forming, already used commer- 
cially for the rear housing half of a new transistor radio, is expected to 
find further application in such products as luggage, TV cabinet backs, 
electrical and electronic equipment cases, appliance housings, and decora- 
tive building panels. 

The material, newly added to the “Nylex” film and sheet line of Moulded 
Products (A’asia) Ltd., Melbourne, Australia, is claimed to be the world’s 
first embossed PS sheet designed for vacuum forming. The sheet is flat-die 
extruded and post-embossed with a leather grain pattern in widths up to 
48 in. in gages from 0.050 to 0.187 inches. 

The high merchandising appeal afforded by the material led to its use 
in the “Town and Country” portable radio recently introduced by Philips 
Electrical Industries Ltd. Tests performed by the sheet supplier proved that 
the material could be vacuum formed into a radio case back having sharp 
corner radii with remarkably little distortion or loss of the leather pattern. 
And to further ensure retention of the pattern, a drape forming technique 
was selected by the vacuum former, Omicron Pty. Ltd., Melbourne. 

The vacuum-formed back makes up half of the radio housing; the front 
of the case, incorporating the dials and control knobs, is injection molded 
of general purpose polystyrene. Red, charcoal, beige, and gray colors in the 
embossed sheet are specially compounded for the portable radio application 
by Monsanto Chemicals (Austral.) Ltd., which also supplies the PS resins. 








First blow-molded housing produced in high-impact acrylic 


Adaptability of high-impsct acrylic to blow molding is evidenced by 
the recent introduction of a portable hair dryer featuring a housing 
blown from this material. 

According to the manufacturer, Handy-Hannah Products Corp., Whit- 
man, Mass., costs of blow molding the hair dryer housing are half what 
they would have been with injection molding. An injection-mo:Jed hous- 
ing would have to be made in two parts, and, in addition, mold costs 
would be higher than those for blow molding 

The shell-like housing is blow molded by Plastica Inc., Milford, Conn., 
which uses an extruder and a two-station blowing machine with alter- 
nating platens. Differences in valve and crosshead design, not revealed 
by the blow molder, cause the housing to be produced in an asymmetri- 
cal shape. To provide for control panel fitment and motor installation, 
two holes, of 1%, and 8% in. diam 
and bottom, respectively. The resultant scrap is ground and reused. 

After blow molding, the inner surface of the housing is coated with 
flame-retardant paint to conform with UI 


are fly-cut in the housing’s top 


specifications. An air hose, 
made from clear, reinforced vinyl, is then fitted to the housing 

Material for the housing is natural Implex A, supplied by Rohm & 
Haas Co. The acrylic is dry-colored pink by the blow molder 


PE caps work better, cost less 


High-density polyethylene linerless closures, developed by 
the Dover Molded Products Co., Dover, Ohio, have halted 
in-plant jamming of capping line machinery and ended a 
5% rate of rework on bulk cartons that were contaminated 
from leakage. 

The new closure is being used by Merry Mfg. Co., Cin 
cinnati, Ohio, as a twisting cap for a line of miniature toy 
replicas of brand-name bottled products. 


there was a 2 to 3% breakage of closures in the capping 
lines, requiring a total of 10 to 30 min. per day shutdown 
to remove cracked and broken pieces. 

Both these problems—leakage and breakage—were solved 
by specifying high-density for the caps. The new caps work 
through the capping line at less critical tension settings. 
Capping heads grip the PE closures with pressures that 
would crack the more rigid caps, but cause no damage 
because of the resilience of the material. Polyethylene’s re- 
silience is also a factor in overcoming variations in bottle 

finishes. The new closures are 
even less costly on a unit basis 


These bottles are handled in bulk from conveyorized 
automatic filling, capping, and labeling lines, and packed 
750 to a carton. With the 
formerly used thermoset cap, 


contents leakage from even a 
single bottle fouled many la- 
bels, made bottles sticky, and 
in most instances necessitated 
reworking of an entire carton. 
About 5% of all cartons had 
to be reworked. In addition, 
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than the thermoset caps that 
they replace. 

Un-a-Tops are produced in 
multi-cavity molds in 13, 15, 
and 26-mm. sizes. Marlex 
high-density PE by Phillips 
Chemical Co. 
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PVF film in new pipe jacketing 


A new jacketing material, consisting of an adhesive-bonded laminate of 
polyvinyl fluoride film, fibrous glass reinforcing strands, and aluminum foil, 
is designed to protect insulation on outdoor piping and ductwork from the 
effects of weathering for a minimum of 10 years. Conventional mastic 
coatings, by comparison, have a service life of approximately 1 year. 

The jacketing laminate was developed by American Sisalkraft Co., Div. 
of St. Regis Paper Co. The company also produces the Pyro-Kure adhesive, 
a hot melt-type, with which the laminate constituents are bonded together. 
Since it is non-asphaltic, the adhesive has the permanent characteristic of 
releasing gas and becoming self-extinguishing in the presence of combustion 
temperatures. 

The 1-mil PVF film is exposed to the atmosphere when the jacketing 
(approximately 7 mils) is applied over the pipe insulation. This film has 
excellent weatherability, dimensional stability, and resistance to flexural fail- 
ure, retaining its flexibility at temperatures from 0° to 355° F. In addition, 
the film does not chalk or erode appreciably from exposure to sun and 
weather, and is highly resistant to staining and water vapor permeation, 
factors which promise low maintenance costs. Price of the new jacketing to 
pipe facing firms is 15¢ per square foot. 

Initial markets are expected to be in refining, air conditioning, and similar 
fields where insulation on outdoor piping must be replaced frequently by 
the user. 

Supplier of the Tedlar polyvinyl fluoride film is E. I. du Pont de Nemours 
& Co. Inc., Wilmington, Del. 


Nylon scores in electrical applications 


Miceting the design requirements of 
the latest electrical trends, molded 
nylon plays an important role in two 
recent developments. 

The first involves flat conductor 
cable that is finding increased use in 
house wiring, communication systems, 
automotive equipment, instrumenta- 
tion, and similar applications. The 
insulation of this flat cable consists 
of polyester film, and nylon was 
chosen for the necessary connector 
units to balance the high dielectric 
strength of the insulation. Acceptance 
of dye after molding was another fac- 
tor in specifying the material since it CONNECTORS for flat cable are molded NYLON forms base of low-cost slide 
made color-coding possible. In ad- of nylon because of dielectric strength switch for appliances. Nickel-plated 
dition to the connector, an adaptor and acceptance of color-coding dyes. case is molded into base. 
for connecting flat cable to conven 
tional cable is available in nylon. 

In the second application, molded 
nylon is used as the base of a new 
low-cost 6-amp. slide switch for An attractively styled, jet black phe- 
household appliances, power tools, nolic housing-handle adds merchan- 
and other electrical equipment. The dising appeal and functional utility to 
switch consists of a nickel-plated case the new portable, electrically powered 
molded into a nylon base. Also BVI Insect Fogger recently introduced 
molded into the base are individual by Burgess Vibrocrafters Inc., Grays- 
barrier channels into which the switch lake, Ill. The assembled housing meas- 
terminals are recessed. This design ures approximately 7 in. from front 
lengthens creepage paths to prevent to back, 7 in. high, and weighs approx- 
accidental contact between terminals. imately 1.4 pounds. 

An optional molded nylon terminal Retailing for approximately $40, 
cover is available. this device operates somewhat like a 

Nylon (Zytel 10!) supplied by Du paint spray gun, but heater elements 
Pont. Pos-E-Flex flat cable connector in the barrel react on the spray to 
developed and made by The Thomas produce 2000 cu. ft. of insect-killing sional stability to insure freedom from 
& Betts Co., Elizabeth, N. J. Slide fog per ounce of insecticide. Selection warping and an accurate assembly fit, 
switch components molded by Elec- of phenolic (general-purpose, fast- and resistance to elevated tempera- 
tronics Components Div., Stackpole curing) was based on the need for tures developed in operation of the 
Carbon Co., St. Marys, Pa. electrical insulating properties, dimen- reciprocating type motor. The phe- 
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nolic material is also highly resistant 
to breakage and abrasion and is un- 
affected by contact with the oil-based 
sprays used for insect control. 

The handle-housing consists of three 
parts: the mating right and left halves 
and the circular base, which is me- 
chanically assembled to the main body 
of the unit. The housing halves, in- 
tricately ribbed and cored to provide 
mounting for the motor and other 
internal parts, are produced in a four- 
cavity mold running in a 350-ton 
compression press, using electronically 
heated preforms. The base, made in a 
six-cavity mold on a 200-ton press, is 
internally threaded on the bottom so 
that the glass insecticide container 
may be screwed to it. Threads are 
produced by manually removable 
cores. Assembly holes for the plastic 
parts are cored in the mold. 

The trigger-type operating switch 
of the fogger and the adjustment 
knob which regulates the rate of 
liquid flow to the fogging barrel are 
molded of orange-colored nylon. 

Phenolic components produced by 
Eclipse Mfg. Co., Lake Zurich, IIL., 
using Durez 791 and Plenco PE 512 
general-purpose material. Switch and 
adjustment knob molded by L. T. 
Kinder Plastics Inc., Chicago, using 
Du Pont Zytel 101. 


Polystyrene spygliass 


Lightweight toy periscope for looking 
over crowds and around corners is 
now being produced in expandable 
polystyrene foam. 

The periscope is molded in two 
halves which are joined together with 
rubber-base adhesive. Molded into the 
halves are grooves and recesses that 
accommodate two mirrors, a_ glass 
objective, and a glass eyepiece. 

Units are molded for Product De- 
velopment Co., Mendota, Minn., by 
Plas-tec Inc., St. Paul, Minn., from 
Dylite expandable polystyrene beads 
supplied by Koppers Co. Inc. Peri- 
scopes are sold in kit form or com- 
plete units for $1.98 each.—End 
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MONSANTO BRINGS OUT THE BEST IN PLASTICS 


* 


T Because Monsanto Polyethylene 70 can be ex- 
truded at temperatures 25°-30° lower than competitive resins, you can 
protect inherent heat seal properties and have better control over 
extrusion odor development. MPE 70 offers excellent adhesion. . . 
reduces trim loss because of minimum neckdown . .. and MPE 70 has 
good draw down. Extended to 5 lbs/ream (less than 0.4 mil) coatings 
on cellophane maintain excellent uniformity, adhesion and heat seal 
properties. 


Monsanto Polyethylene 70 offers a wide choice of package sealing 
temperatures and cycles because of its broad heat seal range. This 
range holds even after aging. And, if you are a food packaging coater, 
you can rely on Monsanto’s rigid quality control specifications on 
resin odor. MPE 70 meets the FDA specifications for food contact use. 


See the chart below for more data on MPE 70. For further informa- 
tion, write Monsanto Chemical Company, Plastics Division, Room 
832, Springfield 2, Massachusetts. 


MPE 70 PERFORMANCE DATA 


BASIC 
Specific Gravity ASTM D 792-50 


——EE SEE 





THERMAL 
Melt index ASTM D1238-52T gms/10 min. 


————— m= — Ee 





PERMEABILITY 

(1 mil MPE 70/ 

1 mil M Film) ASTM E 96-53T 
Moisture Vapor Trans- 

mission (100° F,95*R.H.) 


gms./24hrs. / 
100 in. 2 


—+_________ 
PROCESSING 
Recommended Extrusion 
Coating Temperature 
Range 


560-600°F 


7 rd eeeeanepnreeaER SREP EENeRAERAEE 
Neck down w 600 F, x 

24° Die, 4° die-nip 1%" Total 

Minimum Drawdown 6#/ream (0.36 mil) | 
@ 600°F | 
— $$$ 

24 hour adhesion on 1300 gm/inch | 
I M cellophane 


— - —-s ———— —t— _ a —— 








Detalis of Monsanto Tests availabie upon request. 
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VARIETY and VOLUME... 
More Profitable on a FELLOWS 


Whatever the size, shape, or material you’re running, you can produce faster, and with 
fewer rejects, on a FELLOWS. 

Now, five advanced, high-precision FELLOWS Injection Molding Machines provide stand- 
ard shot capacities from 3 ozs. to 20 ozs. And the new FELLOWS Transfer Injector Unit ex- 


tends this range to 50 ozs. (See shot capacities below). 





Built-in controls permit easy set-ups, One operator can easily handle two or more machines. 
And a wide variety of optional attachments provides automatic production of pieces with 
threads, undercuts, side cores, and other “hard-to-mold” characteristics. Ask your FELLOWS 
Plastics Specialist for full details. 


MODEL 6-200 6-10-225° 12-350" 12-450" 
Rated Capacity 3-4. 6-9 6-10 12-20 12-20 
(ozs.) 
Max. Mold Size r - west?’ VWs’ wWsaw Tare 
Mold Locking 200 225 350 450 
Force (tons) 
Mold Opens 5” -8” 6” -9” 8”-144%4"” 10”-20” 10” -20” 
Dry Cycles 600-840 490-650 900-1050 600-800 600-800 
(per hr.) 
Horsepower 15 2 30 410 40 
KW Heater Unit 6 f 13 21 21% 
Plasticizing lbs. 45 100 150 150 
yer hr. 
*Shot Capacities with Transfer Injector: Model 6-10-225 . . . 25 ozs.; Models 
12-350 and 12-450... . 50 ozs. 


THE FELLOWS GEAR SHAPER COMPANY 
Plastics Machine Division: 
Head Office and Export Department, Springfield, Vermont. 
Branch Offices: 1048 North Woodward Ave., Royal Oak, Mich. 
150 West Pleasant Ave., Maywood, N. J. 
5835 West North Avenue, Chicago 39 
6214 West Manchester Ave., Los | me 45 








injection molding equipment 
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Epoxy resins. “Oxiron Resins—a Se- 
ries of New Epoxies” includes data 
on high-temperature properties of the 
material, and on their potential in 
laminate applications: wet lay-up, 
prepreg, printed circuitry, etc. Tech- 
nical Bulletin 2. 8 pages. Epoxy Dept., 
FMC Corp., 161 E. 42nd St., New 
York 17, N. Y. 


Silicone coatings. Brochure describes 
how Syl-Off silicone coatings impart 
nonsticking or release characteristics 
to a variety of package liners, proc- 
essing papers, interleaving and slip 
sheets, etc. Includes samples, “Meet 
ASG Molding Compounds .. .” is 
another brochure, this one describing 
the company’s new engineering serv- 
ice for providing technical assistance 
on fabricating parts with silicone 
molding compounds. 8 pages. Dow 
Corning Corp., Midland, Mich. 


Polyvinyl alcohol resins. Physical 
properties; handling data; paper, 
adhesives, and textile applications; 
etc. for Vinol, fully hydrolyzed poly- 
vinyl alcohols. Also includes prop- 
erties for PVA film. 16 pages. Air 
Reduction Chemical & Carbide Co., 
150 E. 42nd St., New York 17, N. Y. 


Blow molding machines. Specifica- 
tions, features, optional accessories, 
and other data for Versa-Blow single- 
and double-press blow molding ma- 
chines. Eight different models avail- 
able. 4 pages. Plastics Machinery 
Division, The Producto Machine Co., 
990 Housatonic Ave., Bridgeport 1, 
Conn. 


Polycarbonate films. Properties, effects 
of moisture, suggested applications, 
effects of heat aging, permeability, 
chemical resistance, optical properties, 
and other technical data for Lexan 
polycarbonate films. 11 pages. Chem- 
ical Materials Department, General 
Electric Co., 1 Plastics Ave., Pittsfield, 
Mass. 


Polypropylene fiber. “Monofilament 
Extrusion with Tenite Polypropylene” 
examines the physical properties of 
PP monofilament, and describes in 
detail the various steps involved in 
its production. Includes schematic 
diagrams of a typical monofilament 
extrusion unit and a monofilament 
die. Technical Report 6. Eastman 
Chemical Products Inc., Plastics Div., 
Kingsport, Tenn. 
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LITERATURE 


Write for these publications to the companies listed. Unless otherwise specified, 
they will be sent gratis to executives who request them on business stationery. 


Dry colorants. “Dry Colourants for 
Polystyrene and Polyethylene” gives 
the advantages of dry coloring, choice 
of pigments, dry coloring equipment 
and techniques, and other technical 
data. Erinoid Ltd., West Halkin 
House, West Halkin St., Belgrave Sq., 
London SW1, England. 


Research and development facilities. 
“Diamond Makes News in Plastics” 
outlines the company’s technical cen- 
ter facilities at Painesville, Ohio; aad 
discusses the variety of plastics resins 
and their applications available. 10 
pages. Diamond Alkali Co., Plastics 
Division, 99 Park Ave., New York 
16, N. Y. 


Acids and anhydrides. Booklet de- 
scribes properties and uses for acetic, 
propionic, butyric, 2-ethylbutyric, 2- 
ethylhexoic, acrylic, sorbic, valeric, 
and isodecanoic acids; and acetic, 
propionic, and butyric anhydrides, 
which have numerous uses in the 
plastics industry. 48 pages. Union 
Carbide Chemicals Co., 270 Park 
Ave., New York 17, N. Y. 


Polystyrene. Mechanical, physical, 
optical, thermal, and electric proper- 
ties for a line of general-purpose and 
modified impact grades of polystyrene. 
Bulletin S-61. 4 pages. Solar Chemical 
Corp., Solar Park, Leominster, Mass. 


Processing chemicals. Bulletin lists 
types available, uses, etc., for such 
categories as: urethane cellular plas- 
tics, stabilizers, PVA emulsions, de- 
foamers, resin and wax emulsions, 
water-soluble resins and lubricants, 
softeners, etc., which are vital ingre- 
dients for plastics, rubber, adhesives, 
paint, etc. 4 pages. Bulletin ISP-5O. 
Nopco Chemical Co., 60 Park PI., 
Newark 1, N. J. 


Polypropylene film. Booklet provides 
information on the processing of cast 
Pro-fax PP film, and discusses prop- 
erties, markets, processing data, and 
converting and packaging uses. In- 
cludes sample. 12 pages. Hercules 
Powder Co., Hercules Tower, 910 
Market St., Wilmington 99, Del. 


Plastics property charts. Physical, 
electrical, and chemical resistance 
properties are tabulated in detail for 
butyrate, ABS, nylon, chlorinated 


polyethyl, PE, PP, polystyrene, vinyl 
elastomers, and PVC. Listings take 









from 2-4 pages per material. The 
Conneaut Rubber and Plastics Co., 
Conneaut, Ohio. 


Variable speed drive. Catalog dis- 
cusses the features, prices, specifica- 
tions, etc., for a line of integral and 
fractional horsepower variable speed 
drives. Some integral and fractional 
modifications are illustrated, includ- 
ing single, double, and triple reduc- 
tions; and horizontal and single- and 
double-worm assemblies. 112 pages. 
Sterling Electric Motors Inc., 5401 
Telegraph Rd., Los Angeles 22, Calif. 


Extruders and accessories. Descrip- 
tions, specifications, and suggested ap- 
plications for a line of twin-screw 
extruders and accessory equipment. 
The machines are designed primarily 
for rigid PVC, but are said to be 
usable with other thermoplastics as 
well. Among the accessories are gran- 
ulator unit, heads for pipe extrusion, 
and pipe sizers and coolers. 26 pages. 
In English. Anger Plastic Maschinen 
GMBH & Co., Leopoldstrasse 18, 
Munich 23, Germany. 


Plasticizers in Protective Coatings. 
Booklet describes the plasticizing of 
resin coatings, and contains over 150 
suggested starting formulations for 19 
different types of cellulosic, vinyl, 
rubber, and other resin coatings. In- 
cludes 10 tables of comparative eval- 
uations of plasticizers in as many 
different coating systems. 56 pages. 
Monsanto Chemical Co., 800 N. 
Lindbergh Blvd., St. Louis 66, Mo. 


Plastics signs. “Plexiglas Handbook 
for Sign Shops” contains detailed in- 
formation on the construction of 
acrylic signs. Illustrated with photo- 
graphs and diagrams, the handbook 
includes various new _ construction 
techniques, and gives technical infor- 
mation on the design, fabrication, 
decoration, lighting, and assembly of 
signs. 92 pages. Rohm & Haas Co., 
Washington Sq., Philadelphia 5, Pa. 


Fire-retardant materials. Booklet dis- 
cusses, via charts and text, the com- 
pany’s line of Durez thermosetting 
molding compounds; Hetron fire-re- 
tardant resins for reinforced plastics; 
bonding and coating resins; and Het- 
rofoam fire-retardant rigid foams. 8 
pages. Durez Plastics Div., Hooker 
Chemical Corp., 8 Walck Rd., North 
Tonawanda, N. Y.—End 
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made 
resins 
that 
have 
unusual 
properties 
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If you require a polyester or alkyd resin of specified individual charac- 
teristics, check with Oronite. We are now equipped to supply custom- 
made resins — both polyesters and alkyds. 

Address your inquiry, giving as many details as possible, to — Resin Sales 
Section, Oronite Division, 953 South Hope Street, Los Angeles 15, Calif. 


Ra CALIFORNIA CHEMICAL COMPANY 
% ra ORONITE DIVISION 
® 


EXECUTIVE OFFICES e 200 Bush Street, San Francisco 20, California 
SALES OFFICES e New York, Wilmington, Chicago, Cincinnati, Cleveland, Houston, Tulsa, 
Los Angeles, San Francisco, Seattle 
FOREIGN AFFILIATE e California Chemical international, inc., San Francisco, Geneva, Panama, Sao Paulo 





NUTSHELL... 


...If you want to achieve un- 
usual effects or enhance the 
beauty of your plastic products, 
try NACROMER® synthetic pear! 
essence and MURANO® syn- 
thetic pearl in colors. Write for 
folder “Pearl Pigments and 
Plastics”...it will give you 
ideas! 


THE MEARL 
CORPORATION 


world’s leading producers of pearl essence 


41 EAST 42nd STREET 
NEW YORK 17, NEW YORK 





Urethane foams 
(From pp. 82-86) 


a problem for more conventional 
materials. 

In general, spray-up uses very- 
fast-reacting foams (to prevent 
sagging or dripping from vertical 
surfaces), supplied in two-compo- 
nent systems that are stored sepa- 
rately and fed in separate streams 
to the guns. The specially designed 
guns themselves are of two types: 
1) internal mixing guns which mix 
the foam components either me- 
chanically or with compressed air 
inside the gun and carry the mix- 
ture to the application surface by 
atomizing air; and 2) external mix- 
ing guns which mix the components 
outside the gun with the atomizing 
air which also carries the material 
to the surface to be sprayed. More 
recently, “airless” spray techniques 
have been used in which the foam 
system is applied by an internal- 
mix gun with the atomizing cap 
removed. The foam emerges from 
the nozzle as a high-velocity stream 
of about “%- to %-in. diam., ex- 
panding at virtually the time of im- 
pact with the surface to be coated 
or the cavity to be filled. 

Almost any surface area can be 
sprayed to thicknesses to %4 to 6 
in. (the foam will adhere to 
most anything, except polyethylene, 
polypropylene, fluorocarbon, stain- 
less steel, or untreated aluminum). 
The rigid foam is self-supporting 
within minutes after spraying. It 
will attain nearly maximum physi- 
cal properties after several hours at 
room temperatures and top strength 
is reached after 24 hours. 

Frothing: This newest of appli- 
cation methods (developed by 
Du Pont) involves the use of spe- 
cial techniques to introduce blow- 
ing agents or tiny air bubbles un- 
der pressure into the liquid mixture 
of foam ingredients. The effect is 
to expand the mixture before the 
start of chemical reactions which 
gel the foam. Final expansion is 
thus on the order of three- to six- 
fold; with conventional techniques, 
the foam mixture expands 30 to 
40 times to reach final volume. 

The lower-density froths are simi- 
lar in appearance and consistency 
to aerosol-dispensed shaving cream. 
They can be poured, knifed smooth, 
or otherwise processed without 
causing collapse. Because expansion 


is so much less, exotherm and pres- 
sure are reduced and the need for 
jigs to hold the piece to dimensions 
is not as critical. The technique is 
also said to offer reduced foam-in- 
place densities since it eliminates 
the high-density skin that appears 
adjacent to the surface of the cav- 
ity when conventional techniques 
are used. Thermal insulation char- 
acteristics and uniformity of foam 
are also claimed to be improved. 

To date, use of the technique has 
been held back by lack of equip- 
ment, which has only been made 
commercially available in the last 
few months. (A typical unit for dis- 
pensing froth at the rate of about 
25 Ib./min. can be had for about 
$6000. ) 

Rigid slab stock: While the ex- 
citement is all in the three tech- 
niques described above, the less- 
publicized rigid slab stock continues 
to plod steadily ahead. Currently 
selling for 164% to 30¢/bd. ft., slab 
can be cut, fabricated, and applied 
with conventional techniques. 

Major end-use areas for rigid 
slab are as insulation for refrigera- 
tors, transportation, pipe, and 
curtain-wall panel cores, and other 
forms of construction. Barrett Div., 
Allied Chemical, a supplier of rigid 
slab, sets the potential for rigid 
board insulation at about 635 mil- 
lion bd. ft.; low-temperature space 
insulation might account for 200 
million bd. ft. of this figure, roof 
insulation would account for an- 
other 200 million, and pipe and 
vessel insulation, perimeter and 
floor slab insulation, cavity wall 
and plaster board insulation, back- 
erboard and metal sidings, floating 
structures, and non-residential pan- 
els would divide up the rest. 

In light of the economies inher- 
ent in foaming, spraying, or froth- 
ing (see below), rigid board has a 
job cut out for itself in keeping its 
share of the market. How success- 
ful it will be at that will depend on 
the extent to which the newer tech- 
niques can iron out some of the 
problems they now present to end- 
users. Size of the application too 
will be a factor. As user’s volume 
increases, e.g., as is happening with 
household refrigerators, foaming 
techniques present the more favor- 
able cost and production picture. 

When one considers that foam- 
ing, spraying, or frothing can be 
accomplished in one (To page 174) 
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AVISUN 


announces world’s biggest 
polypropylene 
plant now in production 


100 million lb/yr capacity assures ample supplies of 
polypropylene for the fast-growing number of users 


This giant new plant at New Castle, Del., establishes 
AviSun more firmly than ever as the industry’s leading 
polypropylene supplier. It incorporates the most ad- 
vanced manufacturing techniques—continuous process- 
ing— meticulous quality control—to produce polypropyl- 
ene polymers of top quality and dependable uniformity. 
The polymers include a broad new range of impact 
grades, pipe grades and other specialty resins for fiber 
—and wrapping film in varying mil thicknesses. 


From this great new facility will come the materials for 
strong, light, low-cost products of every description to 
meet the needs of home and industry. 


And AviSun stands ready with technical assistance. Fully 
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equipped Customer Service laboratories—specialists with 
a broad and diversified background of experience in 


application problems—are at your service. 


So plan now to explore the advantages of manufacturing 
or packaging with AviSun polypropylene. Complete 
technical data on AviSun polymer and film will be 


sent on request. 
a 7 


AVISUN 


AVISUN CORPORATION 


lagnalin 7 
iladelphia 7, Pa 


*Trademark of AviSun Corp. 





a new, unusually low-cost 
thermoplastic now available 
tor experimental testing... 


Featuring — Unusual toughness and rigidity @ High 
heat resistance @ Excellent chemical resistance @ 
Low moisture absorption @ Good electrical insulation 
qualities 


In rigidity and toughness Oleform compares favorably 
with thermosetting materials in many applications. And 
its improved creep resistance and mold shrinkage 
factors excel those of polyolefins. It can be injection 
molded satisfactorily, thus permitting faster mold 
cycles than for compression molded thermosetting 
materials. Its electrical insulation properties compare 
well with those of thermosets. And unlike thermosets, its 
molding scrap is reuseable. 


Oleform is available in a blue-gray 
molding grade in experimental quanti- 
ties. AviSun technical specialists stand 
ready to assist you in any develop- 
mental work. For full details, fill in 
and mail coupon today. 


AVISUN. 


“Trademark of AviSun Corp 


AVISUN CORPORATION, Dept. 618 
1345 Chestnut St., Philadelphia 7, Pa. 


| am interested in Oleform. Send full data available. 


Name Title 





Company 





Address 
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-----------—- 


In Canada: Courtaulds Plastics Canada, Ltd. 





COMPARISON 





Properties 


Wood Flour 
Filled 
Phenolic 











Mechanical* 

Tensile Yield Strengthb, 
10° psi 

Elongation at Yield>, % 

Tensile Modulusc, 105 psi 

Flexural Modulus¢, 10° psi 

Izod Impact Strength, 
ft-Ib/in notch 


Physical 

Specific Gravity 

Heat Distortion Temp., °F 
at 66 psi 
at 264 psi 

Water absorption (24 hr.) 
% 

Lim. Coef. of Ther. Exp., 
10-5 in/in/°C 


Chemical Resistance 


Acids 
Bases 


Solvents 


Cents/ib 
Cents/cu in 


Excellent | Attacked 

Excellent | Attacked 

Good Excellent 
— 


Attacked Good 
Excellent | Attacked 
Good 7 Good 


s- \. | ce | 


COST 
36 65 98 22 
is | 33 4.0 12 


a 

















4 Injection molded specimens at room temperature 
> Crosshead speed 1/min 

¢ Crosshead speed 0.2/min 

¢ Crosshead speed 0.05/min 
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zbopeceleneleen 
new polypropylene 


LOSI] 


pipe grade 


resin 


® Easy fabrication® Easy welding and joining® Light 
weight @ Low cost ® High heat resistance @ High 
chemical resistance@ Low friction loss® Approved for 
potable water use by National Sanitation Foundation 


In an important advance stemming from extensive re- 
search, AviSun introduces the first high molecular weight 
polypropylene pipe grade resin combining low cost with 
excellent properties. It has been broadly tested with 
highly satisfactory results. AviSun pipe grade resin can 
be processed in most conventional plastic extruders— 
at rates equal to or greater than that of linear poly- 
ethylene. Its high per-pound yield makes it one of the 
most economical plastics. 


Because of the attractive properties, pipe from this resin 
should yield optimum performance in such applications 
as: salt water disposal lines; gas gathering and distribu- 
tion systems; crude oil flow lines; conduit; municipal 
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water systems; process lines for 
organic and inorganic chemicals; 
automotive and aircraft tubing, 
and many others. For more data 
on AviSun polypropylene 1051 
pipe grade resin, fill in coupon. 


AVISUN 


*Trade mark of AviSun Corp. 
sunncennnnes aeeennn--------------5 
AviSun Corporation, Dept. 617 

1345 Chestnut St., Philadelphia, Pa. 


Send me complete data on new 1051 pipe grade resin. 
i  —————— 
Company. 


Address 


ee tens | 


In Canada: Courtaulds Plastics Canada, Ltd. 





LOOK-ALIKES...BUT NOT ACT-ALIKES 


AVISUN 


four new impact grades of polypropylene 


ADIIOULTICCS 


Here, for the first time, are new impact grades of poly- SPECIAL PROPERTIES 


propylene—all possessing a translucent white resin color 
—with flow rates suitable not only for injection molding, 
but also for sheet extrusion, vacuum forming and blow 
molding. All four retain desirable properties character- 
istic of general purpose polypropylene—lightness, low 
cost, high heat and chemical resistance. But each grade 
offers a scep-up in impact strength at room temperatures. 
Equally important, most of this strength is retained at 
lower temperatures—in the case of High Impact Grade 
3210, as low as 10°F. 


AviSun technical specialists can help if you plan to use 
a new AviSun impact grade of polypropylene for your 
product. For full technical data or counsel, write to us. 


172 


Impact 
Grade 
3116 


Property 


Izod impact 
Notched—ft-ib/in 1.5 
Unnotched over 16 


Flow rate—gm/10 
min (nominal) 5.0 


Type of molding injection 


AVISUN CORPORATION 
Dept. 616 

1345 Chestnut St. 
Philadelphia 7, Pa. 


In Canada: Courtaulds Plastics Canada, Ltd. 


*Trademark of AviSun Corp. 


Impact 
Grade 
3216 


2.0 
over 16 


5.0 
injection 


High High 
Impact Impact 
Grade Grade 

3211 3210 


10 15 
over 16 over 16 
0.7 0.5 
sheet ~ blow 

extrusion 


vacuum 
forming 


il, 
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“fORM-FIT” COMFory 


For this major advancein furniture making, Alladin 
Plastics, Gardena, Cal., uses AviSun polypropy]l- 
ene. Here’s why: ¢ Amazing strength—In Alladin’s 
thumping, rocking torture test, AviSun Impact Grade 
Polypropylene outlasted all materials tested—endured 
up to 375 times longer. ¢ Supple comfort—like that of 
upholstered furniture. ¢« Chemical and stain 
resistance—to detergents, alcohols, oils, foods 
and cleaners— unharmed by sun and weath- 
er. e Mold cycles—as fast as 60 seconds with no 


post-mold aging. e Get the facts on how poly- AVISUN 


propylene can upgrade your product from: 
AviSun Corporation, 1345 Chestnut Street, 
Philadelphia 7, Pa. « In Canada: Courtaulds 


Plastics Canada, Limited. * Trademark of AviSun Corp. 


OCTOBER 1961 





STRIKE 


BACK AT STATIC! 


Your static problems end with the 


Simco “Midget” . . . safely . . . in- 
expensively. This electronic static 
eliminator is unconditionally guar- 
anteed in all plastics operations. 
Static bars will neutralize plastic 
pieces and webs. Anti-static dusting 
guns and nozzles will both clean and 
neutralize all plastic parts. Aerostat 
blower static eliminators will neu- 
tralize large odd shapes. The Simco 
Electrostatic Locator will find and 
measure static. 
America’s Largest Manufacturer 
Specializing in 
Anti-Static Equipment 


the SIMCO company 


920 Walnut Street, Lansdale, Pa. 





simple operation, the economies in- 
herent in eliminating the cutting, 
shaping, laying, and gluing involved 
with solid forms of more conven- 
tional materials (e.g., fibrous glass 
batts, expanded polystyrene board, 
cork, etc.) is obvious. Here’s the 
type of case study that the industry 
can tell you about: 

Two 500,000-gal. caustic storage 
tanks (see photo, p. 85) can be 
insulated with a sprayed-on foam 
at an application cost approxi- 
mately two-thirds that of a com- 
parable job using fibrous glass as 
the insulating medium. . . . The 
pour that forms the core of a light- 
weight cold storage door with metal 
skins can be completed by 2 men 
in only 20 min., as compared to 
the 2 hr. previously required with 
use of rigid board. . . . A chemical 
storage tank, 12 by 5 by 5 ft., can 
be lined with 300 Ib. of foamed-in- 
place urethane (1-ft. thick) in only 
45 min.; previously, lining with 
cork insulation required upwards 
of 8 hours. 

But these obvious cost savings 
are not the whole story for rigid 
urethane foams. Their versatility in 
application opens up whole new 
vistas in design innovation. 

The experimental work being 
done by the Quartermaster Re- 
search and Engineering Command 
at Natick, Mass., on foamed-on-site 
shelters (urethane sprayed on the 
outside of an air-inflated form) is 
one such example. And how’s this 
for another exciting approach to 
the same concept: building shelters 
by allowing the rigid foam to ex- 
pand and fill between pre-shaped 
flexible skins. In one such system, 
skin containers would be made with 
the foam components inside but 
separated in easily breakable bags 
Che collapsed shelter shape would 
be hauled to a site, where the bags 
containing the foam components 
would be broken, allowing the foam 
to expand inside the skins to form 
the complete shelter—interior and 
exterior walls and roof—in only a 
matter of a few minutes. 

Spray-up techniques also play a 
role in a unique approach to boat 
building. The idea, aimed at the 
markets for larger reinforced plas- 
tics boats, is to build up a hull from 
long planks of corrugated rein- 
forced plastics panels cemented to 
transverse bulkheads and then fill 
the channels of the planks with 


spray-on rigid foam. The surface of 
the foam is then smoothed down 
and an outer laminate skin applied. 
Installation is fast—an operator re- 
portedly can spray up a 55-ft. yacht 
in a single day. 

And keep your eyes on pour-in- 
place techniques for other than con- 
ventional insulating applications. 
The packaging industry, for one, 
has expressed more than passing 
interest in Royal McBee’s use of 
the idea for shipping typewriters 
illustrated on p. 82. 

And here’s another unusual solu- 
tion to a design problem effected 
with pour-in place urethanes. The 
manufacturer in question: Aero 
Service Corp., Philadelphia, Pa.; 
the problem: to impart adequate 
rigidity to a line of relief maps 
without adding weight. The solu- 
tion: rigid urethane poured-in-place 
over the epoxy backing of the 
maps. To minimize shrinkage, the 
company decided to support the 
maps with prefoamed urethane 
blocks fusing them to the epoxy 
backing material by setting them 
in a layer of “working” foam spread 
on the backing. A simple plywood 
and metal frame and pressure from 
a platen above confines the foam- 
ing action and controls density. The 
foamed area is then trimmed and 
leveled and an epoxy-glass laminate 
is placed over the core. Result: a 
stable, lightweight “sandwich-type” 
construction strong enough to sup- 
port the weight of an adult. 


Some disadvantages, too 


Life, however, is not all beer and 
skittles for the rigid urethane foams. 

As far as foaming, spraying, or 
frothing are concerned, it must be 
remembered that all three tech- 
niques are still new and still weak 
in methodology and materials for- 
mulation. And end-users should ap- 
proach them with caution. When 
foaming-in-place, attaining uni- 
formity and controlling pressures 
are critical. Similarly, spray-up re- 
quires close control and skilled ap- 
plication to avoid unevenness, rip- 
ples, or overspray. Frothing is still 
under evaluation. 

None of these problems, how- 
ever, are in any way insurmount- 
able. End-users should simply re- 
member that foaming techniques 
are still new and that handling them 
requires skill and knowledge. 

Another limitation to be consid- 
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Have you thought of POLYPROPYLENE for industrial parts? 


Montecatini has the know-how to heip you produce them! Montecatini developed the first 


isotactic-polypropylene, MOPLEN, and applied this remarkable thermoplastic to new products for more 


than three years—longer than anyone else in the field. HM We have helped customers design with 


MOPLEN, develop molds, bring polypropylene parts quickly to the production stage. This experience 
is available to you, as it has been to manufacturers of the advanced components you see here: pumps, 


impellers, valves, housings, ducts, machine elements. HH Parts molded of MOPLEN are tough, colorful, 


light in weight and resistant to heat, impact and chemicals. MOPLEN is low in cost; its molding pro- 


perties are excellent. MH MOPLEN is being produced in the United States by Montecatini’s subsidiary, 
Novamont. Technical literature and service are available through Novamont's and Montecatini's 


representative in the U.S.: Chemore Corporation, 100 East 42nd Street, New York 17, N. Y., YU 6-7575. 


‘"MOPLEN ws OVAMO NT 


POLY PRO PYLE N E 


*Montecatini trademark 
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These progressive molders have chosen 











Bipel . . . for the last word in operat- 














ing economy and production output. 



































HORIZONTAL 
HYDRAULIC 

PREFORMERS 

BIPEL 


are availabie in 
models. with variable 


























Pretormers 
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pressure ranges trom 
13 to 155 tons (2000 
to 600 strokes per 
hour). Preforms up to 
6 bs. may be pro 
juced handing a 
ton f materal per 
hour. Up to 21,000 
small pretorms per 
t ir are possible 
with multipunch 









































COMPRESSION- 
TRANSFER 
PRESSES 
BIPEL Presses offer 











8 variable pressure 
ranges from 10 to 660 
tons individual 
or multiple installa 
tions with central 
drive systems 
fully or semi-auto 
matic or manual 
controls New fully 
automatic units are 
available up to 20 
70, 170 or 225 tons 
pressure require 
no more floor space 
than standard press 
with operator 


























































































































Custom Engineering Services, Demonstra- 








tions, and Replacement Parts at the Tiver- 











ton office. Write for complete information 


























( B.1.P. ENGINEERING LTD 
Sutton Cc England 
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CANADA: g&C 
811 Chatham St., Montreal 3, Que 


RALPH B. SYMONS 


ASSOCIATES, INC. 
3571 Main Road, Tiverton, R. |. 


John Sperlin 















































ve You on this List of 
| BIPEL Economy Experts? 
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Aqua-Life Products Corp., Brooklyn N.Y 
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pte be neral Tire & Rubber Co. 
Breyer Molding Co., Chicago, ti! 
Brook Molding Corp., Norwood, Mass. 
Brookpark, inc., Cleveland, Ohio 
Cannon Electric Co., Salem, Mass 
Central Molded Products Co., Chicago, |i! 





Consolidated Plastics, inc., Bingh 
The Cornelius Co., Anoka, leian® oe S ©. 
Cuyahoga Molded Plastics, Cleveland, Ohio 
Harry Davies Molding Co., Chicago, |! 
Daystrom, inc., Weston instruments Div 
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uchten & Masch Mfg. Co., Milwauk 
Diemoiding Corp., Canastota N Y — 
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yria Molding & Engineering Co., Elyr 
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General Electric Co., Philadeipnia, Pa 
| em ledustries Co., Elyria, Ono 
eneral Products Corp., Union 
Gibbs Mig. Co., Berkeley, Cal ite clea 
Gordon Chemicals, inc., Wilmington, Del 
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Newton Lower Falls, Mass 
The Hass Corp., Mendon, Mich 
Haveg industries, Taunton, Mass 
Holyoke Plastics Corp., Holyoke, Mass 
. . ce tee Co., Palatine, iti 
mternational Business Machi 
premiers Ce achines Corp 
international Packings Cor 
' ~~ rr Grecher te seaglieie 
ull Dog Electric Pr c 
A... cas —= = Div., Urbana, Ohio 
Lapeas Plastics, Inc., Manitowoc, Wisc 
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Modern Plastics Corp., Benton Harbor, Mich 
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ane Pasties Gore na, inc., Gastonia, N.C. 
Perry Plastics, inc., Erie, Pa 
Plastic Molding Corp., Sandy Hook, Conn 
Plastic Products Co., South Norwalk, Conn 
Plastic Service Corp., La Porte, ind. 
Plastimold Corp., Attleboro, Mass 
Pyne Molding Corp., New Milford, Conn 
Joseph Pollak Corp., Boston, Mass 
Precision Plastic & Die Corp., Oak Park, Mich 
Pure Carbon Co., Inc., St. Marys, Pa. | , 
R. E.C. Mfg. Co., Holliston, Mass 
Recto Molded Products, Inc., Cincinnati, Ohio 
Romar Plastics, inc., St. Charles, li. - 
Shaw insulator Co., Stroudsburg Pa 
Smithway Plastics Co., New Hudson, Mich 
Southern Plastics Engineering Corp. 
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mon Insulating Co., Parkersbur 
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Consolidated Molded Products Corp., Scranton, Pa. 
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ered with the spray materials is the 
fact that toxic toluene diisocyanate 
vapors are released during the reac- 
tion of the foams and it is essential 
that protective forced-air-type 
masks, as well as other safety equip- 
ment, be used. 

To date, there has been much 
comment about the need for better 
flame resistance in urethane foams 
—particularly as it affects their fu- 
ture in construction markets. A 
number of self-extinguishing and 
even non-burning foams, however, 
are just coming out of the labora- 
tory stage based on chemical fire 
retardants built into the polymer— 
instead of inert fire-retardant 
plasticizers and fillers which could 
possibly affec 


on 


physical properties 
and have a tendency to migrate. 
Two manufacturers of curtain-wall 
panels are currently using flame- 
resistant polyester urethane foams 
based on Hooker's HET resins (see 
MPI, June 1961, p. 86); the foam 
sprayed on as insulation in the two 
houses in Pittsburgh (see photo, 
p. 85) was based on a phosphor- 
ous polyol (supplied by Virginia- 
Carolina Chemical Corp.) that pro- 
vided a high degree of fire proofing; 
and another manufacturer (Poly- 
tron Corp.) recently made avail- 
able a polyether foam which on 
burning forms a protective intumes- 
cent char layer over the surface of 
the foam that inhibits any further 
burning. And others—Dow, Mol- 
Rez, Wyandotte, and Pittsburgh 
Plate Glass included—report simi- 
lar products on the way. The trick 
now seems to be to bring costs in 
line with non-treated materials. 


A question of costs 


With the base price of TDI at 
around 70¢/Ib. and polyglycols at 
around 29¢/lb., rigid urethane 
foams still have somewhat of a cost 
problem as regards some of the ma- 
terials with which they compete. 
Fibrous glass insulation, which is a 
direct competitor, costs about 2.5« 
bd. ft.; rigid urethanes average any- 
where from 3.7 to S¢/bd. ft., de- 
pending on the techniques used. 

But feel that 
costs are not the whole story. These 
producers have tried to hammer 
home the idea that rigid urethane 
is a unique material, that it can be 
put to best use by redesigning a 
product around its properties, and 
that many of the (To page 181) 


producers base 
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Representative for sales and service 
in USA and Canada: 








MODERN PLASTICS 





Look to 
Kodak for 


the toughest 
weather durable 
plastic for signs 


Frankly, there is nothing better for the purpose 
1. UVEX is extruded from special formulations of Tenite 
Butvrate from Eastman Chemical Products, In« 


These formulations incorporate improved ultraviolet 
inhibitors and light-stable colorants compounded 
expressly for outdoor use. 

Celluiose acetate butvrate, widely used for steering 
wheels, football helmets and similar applications, is 
universally acknowledged for its great toughness 
UVEX Sheet, extruded at Kodak’s Rochester plant, 
is manufactured under rigidly controlled conditions 


of cleanliness and chemical purity. Highest product 





quality and performance are direct results 


Write for complete information including name of nearest 
et distributor 


CHOOSE YOUR COLOR EASTMAN KODAK COMPANY 
UVEX< colors for sign use were selected 


Plastic Sheeting Division, Rochester 4, N. Y. 
from the more than 42,000 color formulas 
developed by the Tenite Color Laboratory Sales Representatives: New York, Chicago, Atlanta, Cleveland, 
Available from stock are clear and white, Detroit, Philadelphia, Providence. Distributors: San Francisco, 


plus 5 standard light-stable colors—red, Los Angeles, Portland, Seattle (Wilson & Geo. Meyer & Co.); 


blue, green, yellow and black. Special Toronto, Montreal (Paper Sales, Ltd.). 
colors may be obtained in quantity orders 


EASY TO FORM 


UVEX may be formed by vacuum, au (* T 
pressure and mechanical pressure. Deep PLASTIC SH EET 


draws, magnificent detail, special effects 
come @as\y 

RESISTS WEATHER 

Always fair weather with UVEX. Built 
in ultraviolet resistance, low moisture 


absorption, toughness, and outstanding 


resilience enable UVEX to stand up \ CELLULOSE ACETATE BUTYRATE / 


under day-to-day temperature and 

















weather changes 
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The GBF PLASTINIECTOR 
injection Molding Machines 
are provided with a special world-patented 


system of dynamic plastication, 
which ensures the following advantages: 


mod. V 55 59 grs. uniform plastication and 
Vint 120 ges maximum thermal efficiency, é, 
¥175 ‘a9 no loss of power during the injection phase, 
8 maximum injection speed 
VI08 (992 gre. with reduced pressures, and 
V504 540 grs. therefore larger molding areas, 
V1200 1300 grs. onlyeone plastication cylinder 
V2200 2300 grs. for any kind of material, 
color change obtainable in a very few shots, 
automatic cycle with instantaneous 
time regulation for each single phase and 
optical control by second graduated timers. 


Plastiniector 


AUTONOMOUS AUTOMATIC INJECTION MOLDING PRESS WITH DYNAMIC PREPLASTICATION 
. = 


F cosTmuzion! GBF 





- ements 


<a 
tt yo " na ea 


Sole Export Agency 
COVEMA s.r.l. 


MILANO ITALY VIA FONTANA 1 
PHONE 705.735 709.356 


FENGELMANN 





cost savings are not too obvious to 
prospective end-users. One such 
savings, of course, is in the reduc- 
tion in labor costs and in the re- One-Step PERMANENT 
duction of on-site installation time. 
Here are some others: 

1) Because of its outstanding in- Decorations 
sulating characteristics, about one- 
third to one-half as much foam 


need be used to attain the same in- 
sulating effectiveness. In refrigera- - 
tors, this can be translated into 
more interior storage space in a 


given floor area; in trailers, more ; 
usable hauling space; in curtain- Ornapress, inventors and developers of 
wall panels, a lighter weight unit ORNAMIN—the first molded-in-foil process for 
with resultant savings on frames, permanent multi-color inscriptions on all ther- 
: . : moset materials. ORNAMIN locks-in sharp, 
mullions, and other superstructure; f j : ’ ; ' 
multi-color decorations in one operation, elim- 
inates the secondary finishing necessary with 
roll leaf stamping, silk-screen and wipe-in 
methods. 
First to make possible completely decorated 
dinnerware sets, including flatware, cups and 
soup plates—First to develop a process for dec- 
used with consequent reductions in orating on fiberglass in multicolors with new 
structural parts costs. Although or- POLY-ORNAMIN! 
dinary wall panels are fabricated off | ORNAPRESS AG _ ORNAPRESS offers you: complete printing, im- 
16- to 18-gage metal skins, urethane | Gerechtigkeitsgasse 25/27, pregnation, molding and dies...plus vast fac- 


foam-filled panels require only “-- | Zurich 1/39, Switzerland tory experience on a wide variety of production 
to 24-gage skins. This applies, of problems. 

‘ : Licensees throughout the world, including 
course, not only to curtain-wall 


nb oe ks | AMERICAN ORNAPRESS CORPORATION 
panels Dut to refrigerators, trucks, | 46 cast 42nd St. New York 17, New York » MUrray Hill 7-7340 
appliances, and automobiles. On 


the same basis, the use of rigid-ure- 
thane-foam filling for masonry cav- 


ity walls (see photo, p. 82) has SHADOGRAPH® 


resulted in important savings in 
construction by increasing load re- gives you fast, precision weighing 
sistance and making it possible to 
raise the height of a 10-in. brick 
wall (with a 2%-in. void) from 12 
to 18 ft. without additional support. for color control 

Another example: hollow rocket 
fins filled with foam-in-place ure- 
thane instead of cast aluminum 
structures cost only one-quarter 
as much, are lighter, and are 
stronger than conventional rocket 
fins, according to Atomic Energy 
Commission research. Elimination 
of core machining and external riv- 
ets and fasteners greatly reduce the 
cost of the fin while increasing its 
mr au din ees rest more quickly. Shadographs weight ac- 
claimed to be equal to the material's curately in out-of-level positions. 
yield strength (about 60,000 p.s.i.). Shadograph scales are available in 35 

3) Moisture resistance is another models with a range of capacities from 4100 Models 
one of those properties that can be 2000 milligrams to 100 pounds. Shadograph 
translated into cost savings. One 
manufacturer of refrigerator trailer Wette fer Bulletin S339 


trucks reports, for example, that THE EXACT WEIGHT SCALE CO. 
with conventional insulation mate- 919 W. FIFTH AVE., COLUMBUS 8, OHIO 


rials from 1000 to 1500 Ib. of mois- In Canada: 5 Six Points Road, Toronto 18, Ont. 
ture might be absorbed in the first 














and in refrigerated storage vessels, 
greater cargo volume. 

2) Rigid urethane’s structural 
rigidity and its adhesion to the walls 
of the cavity in which it is foamed, 
means thinner-gage skins can be 








for checkweighing parts . . . 


Shadograph scales offer 50% greater 
speed than mechanical indicator scales, 
and with visible weight you can read at a 
glance. 

Ultra-visible readings are made pos- PR =: 
sible by sharp, shadow-edge indication 4200 Models 
on an illuminated dial. Parallax is impos- 
sible . . . friction is eliminated from indi- 
cator system . . . and balance comes to 
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LET’S COME 
DOWN TO EARTH 


on this 


Plant Location 
Business 


No area can be all things to all 
industries. But we’ve got down- 
to-earth facts that prove the 
Toledo-Northwestern Ohio area 
is right for Plastics Products 
Industries. These facts are re- 
ported in a study of the area by 
Fantus Research, Inc., one of 
the nation’s foremost industrial 
location services. If you would 
like to evaluate this information 
in terms of your plant location 
plans, write R. E. Johnson, 
Manager, Industrial Develop- 
ment Department, The Toledo 
Edison Company, Toledo 1, O. 


THE TOLEDO EDISON COMPANY 
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year—at an annual cost to truckers 
of $1 per pound in reduced earn- 
ing capacity. With rigid urethanes, 
the problem is eliminated. 

4) New concepts in repair tech- 
niques can also be translated into 
cost savings. A hole punched into 
the rigid foam core of a reefer 
truck wall can be repaired simply 
by trimming out the damaged area, 
cutting a block of foam to fit the 
space, and then bonding it with a 
urethane foaming mixture. 

5) The void-filling properties of 
liquid urethanes coupled with ex- 
cellent adhesion to the walls of 
cavities represents economies when 
the foam is used as a potting mate- 
rial that can hold sensitive elec- 
tronic components in a fixed posi- 
tion. The number of mounting 
brackets, clips, and attachments 
formerly used to brace the compo- 
nents can be drastically reduced. It 
is this same property that has re- 
duced the need for internal sup- 
ports in insulation panels—and the 
same property that gave the pack- 
aging industry its first insight into 
possible uses for the rigids 


Volume markets 

Given these properties and char- 
acteristics, rigid urethane’s market 
potential comes up clear. 

Insulation for household refrig- 
erators is one of the major markets 
to be cracked. A moderate amount 
of rigid foam has already been used 
in some models of refrigerators but 
foam producers feel that 1962 will 
be the jumping-off point to real 
volume usage that may eventually 
lead to a total market of 40 to 60 
million Ib. of foam a year by 1965. 
Price seems to be the big deterrent 
right now. Refrigerator manufac- 
turers claim the cost of foam has 
to come down to eat up the 1.2¢/ 
board ft. differential that fibrous 
glass insulation now enjoys before 
any real inroads can be made. 
Foam producers, while admitting 
there are possible price reductions 
in store if all these volume markets 
break loose, counter the need for 
price drops by pointing to the 
larger storage capacity possible with 
foam, the thinner wall sections that 
mean cost reductions, the adapt- 
ability of foam-in-place to produc- 
tion line automation, and the im- 
proved urethane technology that 
may make it possible to reduce the 
necessary foam density from 2.2 to 


1.8 lb./cu. ft. while retaining the 
same effectiveness. Important mar- 
ket possibilities also exist for simi- 
lar applications in household 
freezers, supermarket display cases, 
ice cream cabinets, small beverage 
coolers, and reach-in freezers. 

In the transportation field, truck 
trailer vans and truck bodies, under 
the impetus of a recent ruling by 
the Association of Food and Drug 
Officials of the United States that 
requires all shipments of frozen 
foods not to exceed 0° F. during 
transit, may turn out to be the big- 
gest immediate market for rigid 
foam insulation. A typical 40-ft. 
trailer requires some 1000 Ib. of 
foam (at a density of 2.25 to 2.5 
Ib./cu. ft.) for proper insulation. 
Refrigerated railroad cars fall into 
the same category. And note that 
manufacturers are talking not only 
about using foam insulation in 
newly-built units but about the 
feasibility of spraying it on existing 
units (see photo, p. 86). 

Rigid foam in the production of 
mobile homes and travel trailers— 
where again lighter weight and 
greater storage capacity is a factor 

is another good possibility. 

Together, these three applica- 
tions—trailer trucks, railroad cars, 
and mobile homes—could account 
for 26 million lb. a year by 1965 
and may go as high as 55 million 
lb. a year by 1970. 

However, building construction 
is the bright star on the rigid ure- 
thane foam horizon. In the form 
of cores for residential sandwich 
panels of all types (exterior, in- 
terior, roof, and floor), as well as 
for curtain walls, non-residential 
roofs, door cores, perimeter insu- 
lation, and aluminum siding, rigid 
foam has possibilities for a 44- 
million-Ib./year market by 1965 
and a 100-million-lb./year market 
by 1970. Two current users of rigid 
foam for curtain walls—Caloric 
Architectural Porcelain, Div., Ca- 
loric Appliance Corp., Topton, Pa., 
and Michael Flynn Mfg. Co., Phil- 
adelphia, Pa.—report good consu- 
mer acceptance of the application 
and the former has gone so far as 
to predict that within three years 
rigid urethane as a core material 
will be used on about 60 to 75% 
of all curtain-wall panels produced. 

All construction estimates, of 
course, are based on current trends 
and usage. If there should be any 
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sudden change in building concepts 
—say to complete modular panel 
usage—or any changes in building 
codes which now limit rigid foam’s 
use or any reduction in in-place 
foam cost... then watch the rigids 
really take off! 

In the marine field, reinforced 
plastics boats, requiring structural 
strengthening and added buoyancy, 
represent a potential market for 
rigid foam of 10 to 12 million Ib. 
per year. Merchant and military 
vessels may well account for an ad- 
ditional 8 to 9 million lb. by 1965 
—plus 3 to 5 million lb. a year 
for insulation of shipboard refriger- 
ation compartments. 

The entire field of low-tempera- 
ture insulation is difficult to pin 
down to any figures. It seems logi- 
cal to assume that in the future 
virtually all cold storage ware- 
houses will be constructed by rigid 
frame techniques using urethane- 
insulated panels for walls and roofs. 
Pipe insulation, using preformed or 
foam-in-place techniques, is a grow- 
ing market. And yet to be really 
evaluated are some of the spray-up 
applications for home and industry 
that have just hit the market. Spray- 


ADHESIVE LAMINATION 
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full width pilot unit in operation at... 


Liberty Machine Co., Inc. 
275 FOURTH AVENUE, PATERSON 4, NEW JERSEY 
Can be seen upon request. 


Write, wire or phone today for complete details! 


LIBERTY MACHINE CO.INC. 


275 Fourth Avenue, Paterson, New Jersey 


on insulation for electrically-heated 
homes, for example, may take on 
added importance because of the 
critical nature of the insulation re- 
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quired for this type of construction. ro. 


Similarly, it would be hard to 
pinpoint the exact market for rigid 
foam in military use, packaging, 
automotive, potting, or any of the 
other areas that have just discov- 
ered the design flexibility inherent 
in rigid foams. 

But the direction is clear. Rigid 
urethanes are just getting off the 
ground—but they’re already shoot- 
ing for the sky. And end-users 
would be well advised to keep close 
tabs on their ascent! 


CARVER 
LABORATORY 
PRESS 


for Your 
Pressing 
Problems 
_ in Plastics 


RD 


The Carver Laboratory Press is standard equip- 
ment for research and development. Provides 
accurately controlled pressures to 24,000 Ibs. 
Carver Standard Accessories include Electric or 
Steam Hot Plates, Carver Test Cylinders, Swivel 
Bearing Plates, Cage Equipment. Promptly 
available from stock. Write for latest bulletin. 


FRED S. CARVER INC. 
HYDRAULIC EQUIPMENT 


3 CHATHAM ROAD, SUMMIT, N. J. 
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Since much of the technology of 
urethane foams (e.g., polyester vs. 
polyether, one-shot vs. prepolymer, 
etc.) has bearing on both flexible 
as well as rigid foams, this phase 
will be covered at the conclusion of 
next month’s article. End-users in- 
terested in either rigid or flexible 
foams will also find in next month’s 
article a comprehensive listing of 
the major suppliers of raw materi- 
als, foaming systems, slab stock, 
and equipment.—End 
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IF YOU HAVE 
A MARKING 
PROBLEM... 
YOU'LL FIND THE 
ANSWER IN 
AMERICA’S LARGEST 
AND MOST COMPLETE 
SELECTION OF 
MARKING 
MACHINES 


Print one or multi-color decorations, trade 
marks, illustrations on almost any surface 
— plastic, glass, metal, wood, cardboard, 
etc. Automatic hopper feed and drying con- 
veyor. No skill required. Special machines 
to order. 


Send for illustrated bulletin and samples of work! 


MACHINE COMPANY 
14-15 118th St., College Point 56, N.Y. 


At 





olor Hand, Sem:-automat 
nping Machine Marking 


& Automatic 
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CHROMALOX ELECTRIC 
STRIP HEATERS 


VERSATILE, UNIFORM HEAT for your 


product or process. Compact, metal-sheathed Chromalox Elec- 


tric Strip Heaters produce uniform heat, accurate temperatures and long-term 
service. Low initial cost, low installation costs, low operating costs are other 
advantages of Chromalox Strip Heaters for heating tanks, platens, ovens, 
molds, moving parts. 500 standard sizes, shapes, ratings, terminal arrange- 
ments available, mostly from stock. Get full details. Send for Cataleg 60. 


= CHROMALOX 7 | 
ELECTRIC HEAT — 


EDWIN L. WIEGAND COMPANY 
7503 THOMAS BOULEVARD, PITTSBURGH 8, PA 
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“Metalsmiths” Stainless Steel Belts 
are precisely engineered to your job! 


Consult our engineers on the possibilities 
for your products, without obligation. 


METALSMITHS 558 White Street 
Specialists on Stainless Steel Fabrication. 


Orange, N. J. 


Accurate Dimensions 
High Tensile Strength 
Uniform Surface Finish 
Widths up to 85” 


Highly experienced “Metalsmiths” en- 
gineers work closely with your engi- 
neers and/or your machine builder to 
assure fabrication of a stainless steel 
belt that is perfectly matched to the ma- 
chine and to the job requirements. 


“Metalsmiths” endless stainless steel 
belts are available in widths up to 85”, 
permitting processing of larger areas. 
Made of 18-8 stainless steel, they are 
corrosion-resistant, wear-resistant and 
easy to keep clean. 


The surface finish of “Metalsmiths’’ 
belts is outstanding, providing a dense, 
smooth work surface, without weld 
marks, truing lines or coatings. They 
are precision-made, have high tensile 
strength and _ spring-like qualities. 
Straightness of belts is accurately con- 
trolled for true running and perfect 
tracking. 


sem METALSMITHS 


STAINLESS STEEL 


| ENDLESS CONVEYOR BELTS 
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PROPORTIONING 
TEMPERATURE CONTROL 
with ADDED SAFETY 


For Injection Molding, Blow Molding, 
Extruders and Heat Sealing Machines 


HERE'S WHAT IT DOES— 
1. Prevents starting of machine before plastic 
reaches correct molding temperature. 

. Will automatically shut-down machine if any 
heating element fails and the plastic drops 
below molding temperature. 

. The Alnor time proportioning control system 
accurately proportions the heat supply, thus 


maintaining the optimum temperature at all 
times. 


. Plug-in terminal features available. 


J. The extremely rugged construction of the 


Alnor Controller makes it highly resistant to 
machine vibration and puts it in a class by 
itself for reliability. 


Alnor leade rin te m pe rature 
PYROCON indicating instruments since 1919. 


‘4 


ALNOR INSTRUMENT CO. 





nor 


Division of Illinois Testing Laboratories, Inc. 


Room 526 ¢ 420 North LaSalle Street « Chicago 10, Illinois 
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important to you! 


Carroll’s more than 50 years of specialized 
services in sheet plastics can assist in solv- 
ing your design and production problems. 
Carroll services are rendered with infinite 
care and precision. 


FLORIDA ASS0¢y >, 
) 


4 a 
INS 
pls URAN 


Plastic Printing 


*— Laminating 


Precision Fabricating 
Die Cutting 


Vacuum Forming 


We invite your inquiry 
for further information. 


J. B. CARROLL COMPANY 


Albany and Carroll Avenues 
Chicago 12 


IHlinois 





FIND OUT WHY... 
SEND FOR FREE FACT BOOK 


DeKalb County is a part of the Metropolitan Af 
lanta Area with one of the finest industrial poten 
tials of any region in the southeast. It has all of 
Atlanta's industrial, transportation and communi 
cation facilities, year-round good climate, fine 
schools ond churches, good government and all 
municipal services 


DOES YOUR EXPANSION PROGRAM 
HAVE SPECIALIZED NEEDS? 


[] DeKalb County Fact Book 


| Contact me for confidential discussion of ' 
my compony’s site needs 


' 
, Nome 
i Title 

Company 
Address 


City & State 


They Chose 
GREATER ATLANTA‘S 


DeKALB COUNTY 


Magnolia Plastics 
Kraft Foods 
DuPont Paints 
General Foods 
Minnesota Mining & Mfg 
American-Cyanamid john Deere Co 
Ralston-Purina Riegel Paper 

General Motors (Buick, Oldsmobile, Pontiac Assembly) 


Wright Plastics 
Lennox Industries 
Eastman Kodak 

U. S. Gypsum 
General Electric 


*K Nine choice industrial districts are ready 

Private building financing is available ot 
favorable rates. 

*% Labor is plentiful, relations excellent. 


Contact us for confidential help in locating 


the best site for you. Lease or build, you 


make the right choice when you choose 
DYNAMIC DeKALB. 


Write, wire or phone 


P. WM. BROOME 


Industrial Manager 
DeKALB COUNTY COMMITTEE OF 100 
P.O. DRAWER 759 
ATLANTA 22, GEORGIA 


TELEPHONE 378-3691 





PP molding 


(From pp. 87-90) 


but he will most likely have to 
make some adjustments when he 
processes the resin. 


Shrinkage debated 


Shrinkage is another important 
factor to be considered when mold- 
ing PP. Polypropylene is claimed to 
have an advantage over other poly- 
olefins in that it shrinks about the 
same in both directions; thus, it is 
often possible to mold flat pieces 
that are difficult to mold from other 
polyolefins. Post-molding shrinkage 
is said to be complete after 24-hr. 
period. 

Mold shrinkage of PP is gener- 
ally from 0.01 to 0.02 in./inch. This 
is about the same as nylon shrink- 
age, often making it possible to 
mold PP in molds built for nylon. 
(Polyethylene shrinkage is gener- 
ally from 0.015 to 0.040, poly- 
styrene from 0.003 to 0.005.) 

According to several present and 
potential producers of PP who are 
also experienced and familiar with 
other plastics, this shrinkage factor 
will be an important element (along 
with price and _ stabilization, of 
course) in determining which items 
may be molded in PP in the future. 
One question, for example, is long- 
term shrink or long-time dimen- 
sional stability of PP. There is con- 
siderable debate over this subject. 

There is also some question about 
PP’s long-term load-bearing prop- 
erties. It will easily carry its own 
weight, but there has not been 
enough time to thoroughly test its 
capability of carrying heavier 
weights over a long period. Perhaps 
the expected copolymer PP com- 
pounds will give a satisfactory an- 
swer to this question, but time is 
required to gain experience. 


PP vs. styrenes 

As noted in the table on p. 88, 
it is expected that a great portion 
of the molded PP items will be- 
come replacements for other mate- 
rials. This implies that they will go 
into so-called engineered products. 
A further implication, then, is that 
many of these will be high-preci- 
sion moldings. But not everyone is 
inclined to abandon the field before 
the claimed superiority of polypro- 
pylene. According to several tech- 


nicians, most of whose lifetimes 
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For complete satisfaction . . . 


GET IT FROM 


What new 

POUR- 

IN-PLACE 

FOAM 

is now being used 


in atomic submarines ? * Film Casting, 
Cooling & Wind-up Unit. 


[The answer is Vultafoam —a special new polyether rigid 
foam whose unique (repeat, unique) characteristics are . . . one of GETTY’s complete line of plastics processing 
described in a new brochure that should be in your files. 


' equipment. Also . . . custom machinery and equipment 
Send for your free copy today. 


to meet your highest production requirements—created 


*Other interesting applications: foamed-in-place cores for aluminum shelter from your or our designs 


huts; prefabricated walls and roof panels; curtain wall and refrigerator truck 
panels; cores for polyester laminates; packaging for electronics components. 


ENERAL LATEX AND || SLUTY MACHINE AND wae tiny 
CHEMICAL CORPORATION —~ i ifton, N.J. 


666 MAIN STREET, CAMBRIDGE 39, MASSACHUSETTS Manufacturers of Laboratory Mills, Extrusion Dies, Wind-up and 


OTHER PLANTS: Dalton, Georgia — Ashland, Ohio — Charlotte, North Carolina — Verdun, Take-off Equipment, Etc. For Sheet, Pipe, Monofilament, etc. 
Montreal, Canada — Brampton, Ontario, Canada 


THORESON-MPCOSH, ING. 
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Hopper-dryer blender and loader new Hi-dri unit 


Hopper-dryer and 2 Thoreson-McCosh 3 Shearway granulator, 4 Thoreson-McCosh 


1 Jet hopper loader 


More production, lower sts Dries and preheats material at Granulates and loads in one oper Simple mechanical (no chemicals) 
higher products quality because of less cost than conventional drying ation. With our Hopper-dryer it dehumidifier for use with our 
properly controlled conditioning ovens. Easy installation on stand is the most effective drying, load Hopper-Dryers on extremely hy- 
of material, no compressed air ard injection and extrusion ing, granulating, blending unit groscopic materials under high 


Easy installation in minutes machines. No compressed air. obtainable. No compressed air humidity conditions, inexpensive. 


For complete information write today. THORESON-McCOSH, Inc., 18208 W. McNichols, Detroit 19, Michigan, KEnwood 1-4700 
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NEW REINHOLD BOOKS 


CONCISE GUIDE TO 
STRUCTURAL ADHESIVES 


by WERNER H. GUTTMANN 
Consulting Chemist 


With the tremendous increase in the manu- 
facture and use of structural adhesives 
there has developed a definite need for a 
reference work surveying the entire field. 
This book is a concise compilation of infor- 
mation on structural adhesives: their out- 
standing capabilities, methods of handling, 
selection for specific uses, and applications. 
Reference charts are included on the most 
important properties and uses of 225 struc- 
tural adhesives, and on federal and mili- 
tary specifications for structural adhesives. 
The book will be particularly valuable for 
manufacturers, industrial designers, indus- 
trial engineers, and everyone concerned 
with production research and development. 


CONTENTS: Adhesion and Structural Adhesives—Selecting 
Adhesives for Specific Applications—Precavtions in Han- 
diing Resins and Curing Agents—Preparation of Ad- 
herent Surfaces—The Bonding Operation—Adhesives 
Identification and Properties Chart—Appendices 


1961, approx. 496 pages, $19.50 


METAL-FILLED PLASTICS 


Reinhold Plastics Applications Series 
by JOHN DELMONTE 
President 

Furane Plastics, Inc 


Here is a comprehensive account of the 
manufacture and applications of metal- 
filled plastic compositions. The author 
stresses the synergistic results of combin- 
ing metals and plastics, and presents new 
design concepts that will interest all plas- 
tics, aircraft, and electronics manufactur- 
ers. Previously unpublished data on proper- 
ties of metals or combinations of plastics 
are included. The book is primarily directed 
towards material engineers concerned with 
electrical equipment, radiation shielding, 
aircraft and missile design, and marine ap- 
plications. Metallurgists, chemical and me- 
chanical engineers will also find much to 
interest them since the book involves ma- 
terial with which they work 


CONTENTS: Metal-Filled Plastics—Preparation of Finely 
Divided Metals and Plastics—Processing of Metal-Filled 
Plast Compositions—Aluminum-Filled Plastics—Steel 
Filled Plast Copper, Lead, and Zinc-Filled Plastics 
—Application of Metal Fibers and Filaments to Plastics 
—Bearing Materials and Friction Materials—Magnetic 
Materials—Electrical Applications of Plastics and Metal 
Alloys—Applications in Nuclear Reactors and Radiation 
Shields—Miscellaneous Applications 


1961, approx. 256 pages, $5.75 
30-DAY FREE TRIAL OFFER 


Mail This Coupon Today! 


REINHOLD PUBLISHING CORPORATION 
Dept. M-886, 430 Park Avenue 
New York 22, N. Y. 


Send me the following book(s) under the 
hecked below 
Purchase ¢ e enclosed 


Reinh i poys postage) 


Bill me (plus postage 


IDE TO STRUCTURAL 
$19.50 


evs 
2.43 


y¥yGaé e tate 

SAVE MONEY! Enclose payment with 
order caid Reinhold pays regular ship- 
ping charges; same return privilege. Please 
add 3 sales tax on N. Y. C. orders. Do 





have been spent in thermoplastic 
molding, precision molding is easier 
and less costly in styrenic materials 
even if the price of PP was equal 
to styrene. One of these technical 
men summed up his objections to 
PP with these examples: if a re- 
frigerator breaker strip were 
molded in PP there would be trou- 
ble at the mitered corners because 
of shrinkage. He further opines 
that a PP wall tile wouldn’t be 
square because it is not through 
crystallizing when it comes out of 
the mold and would shrink—de- 
spite the claims made for PP’s 
equalized two-directional shrink- 
age. And if crystallizing is com- 
pleted in the mold, our informant 
points out, the cycle would be too 
slow and costly. 

Such, of course, are opinions of 
men who are more or less com- 
mitted to styrenic compounds and 
who refuse to admit that PP will 
invade their domain to the point of 
devastation. But these same men 
also admit their comparatively lim- 
ited experience with PP and ac- 
knowledge that PP formulations 
can be made in a variety of combi- 
nations that may overcome their 
criticisms. Each producer can vary 
his formulations by altering molec- 
ular weight and molecular-weight 
distribution and, again, PP can be 
altered or modified in many ways 
by copolymerization or even with 
filters to fit a given need. The mold- 
er’s greatest puzzle may yet become 
that of choosing the right formula- 
tion for the right job. 

When it comes to PP’s ability to 
compete with styrenic materials, 
major producers of PP disagree in 
part with the views of the gentle- 
men mentioned above. They do 
agree that future consumption of 
PP molding material depends upon 
a lower price if big volume is to 
be attained. They point out that in 
the housewares field alone such 
items as vegetable bins, lids and 
handles for coffee makers, carafes, 
double-wall jugs, picnic ware, and 
vacuum bottles of PP are already 
being successfully marketed despite 
higher price. Built-in hinges and 
heat resistance are major factors 
in these moldings. 

Some other properties in which 
polypropylene compares favorably 
with styrene are freedom from 
stress-crackings, good rigidity with 
resilience, flexural strength, and 


abrasion and vibration resistance. 
Molded containers are another pos- 
sibility when price comes down. It 
is true that in large moldings, such 
as instrument and appliance hous- 
ings, the molding has to be pre- 
heated in order to decorate it, but 
the end of this additional operation 
is in sight. 

Impact resistance of PP is also 
being constantly improved, with 
numerous new formulations fol- 
lowing one after another on the 
market. It is also probable that a 
new impact material without rub- 
ber will be introduced to help sim- 
plify the situation. PP has another 
advantage in injection molding: a 
sharp melting point, which means 
that it doesn’t take long to cool in 
the mold. Thus it can compete with 
impact styrene at a higher price 
per pound because of savings ac- 
cruing from more rapid cycles. In 
fact, the PP producers are happily 
looking forward to competition 
with styrene copolymers just as 
soon as they have sufficient mate- 
rial and experience. One major 
market they eventually hope to 
move in on is telephones. 


PP vs. other plastics 


Competition with other plastics 
is now and probably always will be 
an important part of the PP pro- 
ducers’ business. In addition to 
competing with the styrenic mate- 
rials, PP is expected to compete 
with the acetals, nylons and poly- 
carbonates in many applications. 
The amount of competition with 
polyethylene in molding is still un- 
certain. In housewares, polyethyl- 
ene and polystyrene are now domi- 
nant. The price of PP would have 
to be much lower for it to compete 
with polyethylene in this area on a 
larger scale than those items men- 
tioned before and even then so 
many improvements are being 
made in polyethylene resins that 
PP would have a difficult time 
breaking in. 

One area that has aroused par- 
ticular interest is closures. PP is not 
only chemically inert but holds a 
given torque so that it remains 
tight and doesn’t leak. It can also 
be designed to take normal varia- 
tion in the thread of a glass bottle 
and its resilience permits molding 
of parts with deep undercuts that 
can still be removed from the mold 
with comparative ease. A good ex- 
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Oil-resistant ruggedness for heavy-duty vinyls 


The prime requirement in vinyls for really demand- 
ing service—plasticizer permanence—is supplied in 
the fullest possible measure by Rohm & Haas 
PARAPLEX® G-54 polymeric plasticizer. In addition, 
it offers good processing characteristics. 


Vinyl compounds plasticized with PARAPLEX G-54 
show excellent resistance to extraction by grease, 
oils, solvents and soaps. Among other properties 
desirable in heavy-duty applications are: good re- 
sistance to heat, good resiliency and low-temperature 
flexibility, very low volatility, and negligible ten- 
dency to migrate into paints and plastics. As a result 
of an improvement in manufacturing procedure, 
PARAPLEX G-54 is very light in color—hence well 
suited for clear, white, or pastel compounds. The 
improved process also affords a further reduction in 
odor level. 


For electrical compounds, PARAPLEX G-54 possesses 


the resistance to volatilization and degradation by 
heat and light essential for maintaining flexibility 
and tensile characteristics on prolonged aging at 
elevated temperatures. 

Whether you make vinyls for truck upholstery, 
electrical insulation, gaskets, baby pants, or any 
other similarly demanding purpose, PARAPLEX G-54 
offers you important advantages. Write today for 
complete technical information on this versatile 
plasticizer and other polyester and monomeric plas- 
ticizers developed by Rohm & Haas. 


ROHMF 
HAAS & 


PHILADELPHIA SC, PA, 


PARAPLEX G-54 
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GLITTER FOIL) 


Decorated by Decorama, 


Union City, N. J. 


In the highly competitive world of cosmetics, where consumer 
preferences are created in seconds, GLITTERFOIL is adding a 
superb finishing touch to stunning Revlon containers and covers. 


Here's why 

e On the production line, GLITTERFOIL releases cleanly in 
mass-production runs. There are fewer makeready adjust- 
ments and a wide selection of formulations either for sharp, 
fine lines or for uniform coverage on panel stampings. 
On the bottle, GLITTERFOIL is color stable, lasts for the life 


of the container. 


On the counter, GLITTERFOIL catches the eye, arouses con- 
sumer desire. 


Today, GLITTERFOIL is adding sales appeal to literally hun- 
dreds of plastic products in scores of fields. It's ‘“production- 
approved" by major stampers across the country. And yet 
GLITTERFOIL costs no more than ordinary simulated golds. 


Send for samples to hot stamp on your products. Remember— 
it's backed by the reputation, experience and service of M. Swift 
& Sons, Inc., world’s leading manufacturers of roll leaf products, 
including genuine gold, bronze leaf and colors. 


M. SWIFT & SONS, INC. 
Established 1887 
TEN LOVE LANE-—-HARTFORD 1, CONN. 


NEW YORK «+ CHICAGO «+ ST. LOUIS «+ LOS ANGELES 
COLUMBUS, 0. + MONTREAL «+ BRUSSELS, BELGIUM 





ample is a fire-extinguisher-shaped 
cap for a popular burn ointment. A 
lipstick closure is another good 
example—the PP won't craze from 
chemical contact. One interesting 
closure uses a die-cut, reverse- 
printed PP film in the mold as an 
insert. Still another example is a 
closure with medicine dropper that 
gives better transparency, gloss, 
chemical resistance, and stiffness 
than could be obtained by using 
polyethylene. 


PP for blown boftles 


Blow-molded bottles seem secure 
in high-density PE for a long time. 
There is some PP in bottles, but the 
industry is talking in terms of only 
20 to 30 million Ib. compared with 
an expected 300 to 400 million in 
polyethylene. 

Blow-molded bottles of PP are 
not likely to be used where impact 
resistance at low temperature is im- 
portant since a sharp shock on a 
cold, thin-walled bottle may break 
it. But a gallon drum, for example, 
could be thicker-walled and, where 
PP’s high-temperature, impact, or 
corrosion resistance were mneces- 
sary, would be practical. Small 
pharmaceutical bottles and big 
tanks may well be blow-molded of 
PP in the future. The petroleum 
industry is also counting on PP 
molded containers or PP-coated 
paper containers for 1- to 5-qt. 
sizes of motor oil. 

However, there is no certainty 
over what will happen in the bottle 
business. In Europe there is now 
a returnable PP milk bottle that is 
said to make three times as many 
trips as glass. It has walls 15 or 20 
mils thick, heavier than those used 
in detergent bottles in the U.S. It 
can, of course, be sterilized. Any 
such development in the U.S. would 
probably first be a non-returnable 
bottle with a thin wall, but PP’s 
low-temperature flexibility has to 
be improved first. A coated paper 
stock may prove to be more prac- 
tical for applications of this type 
in the long run. 

Extruded PP squeeze tubes are 
also part of the container field and 
production figures are often listed 
in the bottle category. They are fre- 
quently made with injection-molded 
necks. For such tubes PP may not 
compete with polyethylene but it 
will compete with metal and vinyl 
chloride in’ product applications 
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Process 
Controller 


vs 
Rotopulser 


NOW...Louis Allis offers 
DY NAPAR* Digital Control Systems! 


Louis Allis can supply accurate digital controls designed to 
industrial standards for a wide variety of continuous process lines 





For any production process, Louis Allis can furnish 
not only motors, drives, and controls, but also digital 
monitoring equipment to provide visual readout and 
process control signals. 

The answer is DYNAPAR Digital Control — a highly 
accurate digital logic system that can count, measure, 
totalize, indicate, time, or control depending on the 
requirements of the application. Digital systems are 
ideally suited for high speed counting — accurate 
measurement of speed and draw — automatic cutting- 
to-length — automatic positioning — and many other 
applications. 

Dynapar’s digital devices utilize precise pulses, and 
eliminate the drift inaccuracy inkerent in magnitude- 
measuring analog systems. There’s no need for constant 


MANUFACTURER OF ELECTRIC 
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calibration or adjustment. Pulses are reliably provided 
by rugged ROTOPULSERS, highly stable sensing and 
pulse generating devices—visual indication is obtained 
by easily-read luminous direct numerical readouts. 
Control functions are accomplished by a variety of 
special devices tailored to specific operations. All 
DYNAPAR equipment features the most modern 
solid-state transistorized circuitry to provide long-life 
operation without maintenance. 

Investigate to see how Louis Allis-Dynapar equipment 
can increase production and cut waste by automating 
your process. Call your local Louis Allis District Office, 
or write to The Louis Allis Co., 470 E. Stewart Street, 
Milwaukee 1, Wisconsin. 


Dynapar Corporation is the electronic subsidiary of The Louis Allis Co. 


LOUIS ALLIS 


MOTORS AND ADJUSTABLE SPEED DRIVES 


3-226 


i191 





polyethylene cannot touch—those 
requiring PP’s superior vapor and 
oil barrier properties. 


PP vs. non-plastics 


Even though it is asserted that 
60% of the PP sold today is for 
competition with other materials, 
applying polypropylene as a re- 
placement for other materials in 
engineered parts is not easy. The 
prize-winning instrument cluster on 
the Valiant (MPI, July 1961, p. 
186) is an example. Polypropylene 
was a candidate for the job but 
lost out to acetal. Industry men 
now say that PP was not yet ready 
to do the job but that this doesn’t 
eliminate it from future considera- 
tion for this type of work. One en- 
gineer says that the way to use PP 
for an automobile dashboard is to 
redesign the complete job so that 
molding problems can be amelio- 
rated. The old metal pattern, or a 
facsimile thereof, is no good for 
plastics. It takes time to learn engi- 
neering requirements that are new 
to plastics but it seems almost be- 
yond doubt that PP has definite 
future possibilities as material for 


parts of homes, of machines, and 
other heavy-duty work. Improved 
resins and techniques will be de- 
veloped to accomplish the job. In- 
cidentally, the heaviest industrial 
molding in PP today is thought to 
be a 7-lb. tote box. 

Before closing it is important to 
point out that the subject of PP’s 
brittleness at low temperatures— 
often discussed in this article and 
elsewhere—has been sadly dis- 
torted. It’s always a point picked 
out by competitors. Brittleness at 
low temperatures is not an unusual 
criticism of other materials either. 
While PP has mediocre low-temper- 
ature properties, corrective meas- 
ures are possible to the extent that 
it is already as good or better in 
this category than vinyl, saran, or 
polystyrene. Some processing meth- 
ods help tremendously. In general, 
items molded from PP will not take 
very rapidly applied loads at low 
temperatures; however, these same 
items will take a substantial amount 
of twisting, bending, or slow ap- 
plication of load at the same 
temperature. Improvement in low- 
temperature properties will increase 


potential applications in molding by 
as much as 40 to 50 percent. 

It is also noticeable that various 
modified impact grades have good 
lower-temperature properties; thick 
walls with proper design also help. 
The Army has a telephone case that 
will withstand normal use at —40° 
F. Luggage cases (see MPI, Nov. 
1960, p. 98) are said to be service- 
able at 20° F. Temperature control 
and post-molding quenching will 
help improve PP’s resistance. The 
inner doors of refrigerators were 
tried in PP before proper formula- 
tions were developed and thus 
aroused criticism. As all other plas- 
tics, PP has a few inherent proper- 
ties that aren’t the best in the world 
but it is doubtful that a potentially 
low-cost molding material with the 
excellence of properties presented 
by polypropylene has ever before 
bid for recognition in the industry. 
—End of Part Il 


a * * 


Part III of this series, dealing with 
film production and other forms of 
PP processing, will appear in a 
forthcoming issue. 





YOUR ASSURANCE OF THE 


HIGHEST UNIFORM PERFORMANCE 


ORGANIC PEROXIDES 


BENZOYL PEROXIDE 


TERTIARY BUTYL HYDROPEROXIDE 


LAUROYL PEROXIDE 


. 


2, 4 DICHLOROBENZOYL PEROXIDE 


CYCLOHEXANONE PEROXIDE 


METHYL ETHYL KETONE PEROXIDE 


Prompt Shipment from Warehouse Stocks in Principal Cities 


Distributed by 


CHEMICAL DEPARTMENT 
McKESSON & ROBBINS, INC. 
Dept. MP, 155 E. 44th St., New York 17,N. Y. 


Write NOW! A lecol McKesson & Robbins Chemical 


Manufactured by 


CADET CHEMICAL CORP. 


Burt 1, New York 


Department representative will be 
pleased to call and talk over your Organic Peroxide requirements. 
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Here's why you get simpler, more 


REED RECIPROCATING SCREW 


reliable operation with a 





Condensed Screw Specifications 





275TC 


350TC 


350TCL 


450TC 





Material injected per shot (cu. in.) 


27.9 


57.5 


57.5 


57.5 





Material plasticizing capacity (Ibs./hr.) 


200 


200 


200 


200 





Material displacement rate (cu. in./min.) 


1138 (30HP) 


1510 (40HP) 


1510 (40HP) 


1771 (SOHP) 





1150 (40HP) 


1770 (SOHP) 


1770 (SOHP) 





Screw diameter (in.) 


3% 


3% 


3% 


3% 





Plunger speed forward (in.) 


130 (30HP) 


172.5 (40HP) 


172.5 (40HP) 


220 (50HP) 





172.5 (40HP) 


220 (SOHP) 


220 (50HP) 





Mold clamping pressure (tons) 


275 


356 


372 


480 





Mold clamping stroke, in. (adjustable) 


64-11% 


7'r—14% 


84-20% 





Platen size, in. (H x V) 


27x27% 


322x324 


3242x322 





Space between tie bars (H x V) 


1642x1642 


20%x20% 


20%2x20'% 





Motor HP 


Std.—30 


Std.—40 


Std.—40 











Optn'l-40 





Optn'l-50 





Optn'l-50 











Exclusive screw design, different from any other 
available today, is part of REED “Building Block” line 


This new unit, a single reciprocating screw that plasticizes 
and injects all thermoplastic materials, has no thrust 
bearing to maintain. Its one-piece construction keeps 
problems of alignment, squareness and parallelism to a 
minimum. A fingertip-operated valve controls back pres- 
sure on the screw, helps give uniform high product quality. 

You can specify this screw (capacity up to 32 oz.) as an 
integral part of the 20 different combinations available in 
the REED “Building Block” injection group. With it, 
you may expect good color blending on dry mix, good 
material and color changes. You get better homogeneity 


of the melt, maintain more effective injection pressures. 
Because there is less orientation of the plasticized mate- 
rial, finished parts are stronger. 

Ask your Reed-Prentice Sales Engineer for full details 
on the “Building Block” line . . . find out how you can 
now specify the machine that meets your exact needs. 


REED-PRENTICE 
PACKAGE 


Division of 


EAST LONGMEADOW, MASS. 


BRANCH OFFICES: NEW YORK «+ CLEVELAND + CHICAGO « BUFFALO « DETROIT « KANSAS CITY « LOS ANGELES 
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POLYESTERS - ACRYLICS + PHENOLICS 
* ORGANOSOLS - URETHANE FOAMS 


PARTICLE BOARD - ?~” 
- ACPY’: 


par. 
WILL GIVE QUICK RELEASE 


(or we'll eat the Patapar!) 


Now here’s an offer: Patapar Releasing Parchment will 
give your castings and multiple layers quick, clean 
release, or we'll eat the Patapar. Its purity is a funda- 
mental reason why this Vegetable Parchment stands up 
under your heating cycle, resists penetration—and then 
releases. Patapar is so pure it can’t contaminate, won’t 
leave fuzz. And it’s sure to give quick release! 


PATERSON PARCHMENT PAPER COMPANY 


Bristol, Pennsylvania 
NEW YORK. N_Y CHICAGO, ILL SUNNYVALE, CALIF 


Send for pure-enough-to-eat 
samples of Patapar 
Releasing Parchment 


pa lr. 
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Filament winding 
(From pp. 94-96) 


aircraft, textile, and chemical proc- 
essing industries. Competition is 
with stainless steel tubing and 
with the more familiar plastics 
laminate tubing. In the latter area, 
one manufacturer reports that a 
filament-wound epoxy glass tubing 
proved out with burst strengths that 
exceeded those of conventional 
G-10 grades of plastics-glass tubing 
by about 3 to 1. In another instance, 
a filament-wound glass-epoxy tubing 
took a circuit breaker job away 
from a phenolic-paper laminate, 
despite its higher initial cost, be- 
cause its greater structural strength 
permitted the part to be redesigned 
in a smaller, more compact version, 
which was also easier to install. 

In smaller-volume markets, but 
along the same veins of product 
design, would be such applications 
as Winchester’s _filament-wound 
epoxy-glass shotgun barrel—a com- 
pletely new concept in firearms de- 
scribed by the manufacturers as 
“lopping nearly a pound off the 
barrel by winding 500 miles of glass 
fiber around a thin steel tube.” 

Another application to be taken 
into account, particularly as an in- 
dication to manufacturers of elec- 
trical apparatus of a whole new ap- 
proach to equipment design and 
function, is a filament-wound, 
epoxy-glass power boom (see photo, 
p. 94). Made for Asplundh Tree 
Expert Co., Jenkintown, Pa., by 
Young Development Div., Hercules 
Powder Co., the plastic’s electrical 
properties protect the man aloft and 
the crew below from contact with 
high-tension wires. Previous booms 
were fabricated of metal tubes 
wrapped in an insulating material— 
an expensive production job. 
Heavier weight of metal also raised 
operational costs. 

And here are some of the other 
commercial possibilities for _fila- 
ment winding already being tapped. 
Filament-wound ducting to replace 
aluminum units in building and air- 
craft applicatons has much poten- 
tial. Filament-wound pipe, aside 
from its obvious possibilities in such 
industries as chemical, petroleum, 
paper, mining, food, and marine, is 
taking some unusual application di- 
rections. Most unusual reported to 
date is the use of piping made by 
Amercoat Corp., South Gate, 
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Automatic 
Web Guide 
holds side 
register 

to .010 of 


an inch! 


Now, increased production can 
be attained with the Stanford 
Doctor Machine Slitter- 
Rewinder. The 180 Series is 
designed to perform staggered 


multi-roll slitting and rewind- © 2 
ing on a production basis . MODEL “188 


in addition to salvaging tele 
scoped, rejected rolls of paper 
films, plastics, foils, rubber, 
fabrics and many other web 
materials. For easy, fast one- 
man loading, unloading and 
web threading, the unit fea- 
tures open-end design, canti- 
levered duplex shafts and 
hi-speed rewinding 


For more 
information on 
the 180 Series 
Doctor Machine, 
write to 


Dept. SE-31 


TOP WASTE 
AVE TIME 
PEED PRODUCTION 


TANFORD-IZE! 





Air Operated and 
Electrically Controlled 
HOT STAMPING MACHINE 


Ram pressure from several ounces 
te 1200 pounds squeeze. 


Temperature contro! to 600°F. 


Time dwell controls from fraction 
of a second to several minutes. 


Micro or foot switch actuation. 


Stamping head may be raised 
or lowered on the column. 

Foil Feed is automatic and od- 
jvstable. 


Dial feed shown is optionel. 


MODEL SRS-B 
Weight 150 pounds 
Dimensions 

20” tal 


15” wide 


MACHINE & TOOL COMPANY 


1920 S. VANDEVENTER 
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only Maloy 


bimetallic cylinders 
can give you 25 years of proof! 


For 25 years Xaloy extruder 
cylinders have ideally answered 
the corrosion and abrasion 
resistance requirements of the 
plastics and rubber industries. 
These integrally - bonded, 
mirror-smooth Xaloy linings 
XALOY LINING—¥ are centrifugally-cast to pro- 
STEEL BACKING vide the world’s most advanced 
PERFECT extrusion cylinders. We invite 
METALLURGICAL : : 
BOND your inquiry concerning your 


ABSOLUTE individual specifications. 
UNIFORM SURFACES 


Xaloy ... the original equipment 
on all leading extruders 

Xaloy ... the logical replacement 
for longest life 


WRITE FOR XALOY DATA GUIDE 


INDUSTRIAL 
RESEARCH 
LABORATORIES 


Division of Honolulu Oil Corp 
961 East Slauson Ave Ws y 
Los Angeles 11, Calif 





Calif., as race track railing. Ac- 
cording to the manufacturers, “on 
the first installation, the flexibility 
and resilience of the pipe saved the 
life of a horse during a mixup on 
the track.” 

Also in the west, one manu- 
facturer has used the technique to 
make trash containers. Apex Rein- 
forced Fibre-Glass Div., White 
Sewing Machine, Cleveland, Ohio, 
offers a line of filament-wound rings 
designed to provide internal sup- 
port to reinforced plastics tubes 
subjected to external pressures of 
500 p.s.i. The rings, % by % by 20 
in. O.D., are wound and cured in 
tubular form and then cut as seg- 
ments across the section of the tube. 
In Mexico, filament-wound lamp 
poles are reported to be in use. And 
in Sweden, the filament-wound un- 
der-carriage of an experimental 
light plane has aroused interest (see 
photo, p. 95). Landing tests have 
proved out the filament-wound 
unit with better shock-absorbing 
and damping properties than con- 
ventional under-carriages. It also 
provides a smoother ride on the 


ground, with less vibration and 


wear and tear On instruments and 
electronic equipment. Design speci- 
fications are now contained in Fed- 
eral (U.S.) Aeronautics Adminis- 
tration equipment regulations. 


Future possibilities 


Reportedly under evaluation are 
a number of other filament-wound 
products—and their diversity might 
come as a surprise to those who feel 
the technique’s potential is limited. 

Industrial and packaging end- 
users, for example, should find 
much of interest in a new type of 
grommet currently being evaluated 
by Ordnance Corps, Picatinny Ar- 
senal, Dover, N. J., as protection 
for the soft metal rotating band of 
artillery shells (see photo, p. 96). 
The conventional grommet now in 
use is fabricated of painted steel 
with a paperboard liner and is held 
in place with steel wires twisted 
together. Disadvantages are ob- 
vious: the metal is subject to dent- 
ing or rusting, wire ties tend to 
loosen or break, and application to 
the shell cover is cumbersome. By 
going to a polyester-glass combi- 
nation, the Ordnance Corps found 


they could eliminate corrosion 
problems and could design a unit 
that would simply slip over the shell 
and would hold itself in place with 
its integral resiliency. By going to 
filament winding as the production 
method, they found they could cut 
costs Over comparable units made 
by matched-metal molding tech- 
niques, could design aluminum in- 
serts as thumb holds into the part, 
and—simply by increasing or de- 
creasing the number of glass fila- 
ments being wound—could fix the 
amount of force required to open 
the grommet. 

At the other end of the scale in 
size are the filament-wound rail- 
road tank cars of the type shown 
on the cover and on p. 96. These 
are being evaluated by at least two 
major manufacturers. Shape of the 
unit is ideal to take advantage of 
filament winding’s economies and 
there are important costs savings 
involved in the material’s outstand- 
ing strength-to-weight ratio (a 
20,000-gal. tank car would repre- 
sent a 5000-lb. savings in weight 
over comparable conventional 
units). Filament-wound tank cars 





FREE CUTTING 


MOUNTED DIAMOND ROUTERS 


DESIGNED FOR the reinforced plastics industry, Sample 
Marshall diamond routers below are ideal for grinding, mill- 
ing, routing or grooving of abrasive or fiberglass reinforced 
plastics materials. Available in a variety of sizes and shapes 


or made to your requirements 


rcviar saws 


and diamond band 
saw blades 
cut-off of reinforced 


piast 


SEEING is the only way 


There is no other way in which you can learn so much, so quickly 
about so many new developments than by visiting the fact-filled 
Exposition of Chemical Industries. To actually SEE and compare 
the new cost-saving products of over 500 manufacturers in one 
location will pay big dividends in new ideas that can be applied in 
your plant 





SEE what's new in process equipment, materials handling, chem- 
icals and raw materials, laboratory equipment and supplies, control 
instruments and automation. 

Keep informed—plan your visit now, and bring your associates 
with you. It will more than pay you for the modest investment in 
time. Write for free advance registration. @® v0 


«seaman Mg 238" EXPOSITION OF 
mufacturers of Qua iamond Tools 
Sy seagoing seen dis N.J. CHEMICAL INDUSTRIES 


Phone: WEbster 3-0570 N. Y. Coliseum, Nov. 27—Dec. 1, 1961 


SAMPLE MARSHALL LAB., INC. 
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one of Du Pont's versatile 
engineering materials 


Fuel 


regulator 


molded of 
ZYTEL’ NYLON 


RESINS 


is lower in cost, lighter in weight, easier to install 


You might well ask, “‘lower’’,“‘lighter”’ 
and “‘easier’’ than what? The answer: 
than automotive fuel-pressure regula- 
tors constructed of metal or glass and 
metal. This new fuel regulator, which 
controls the pressure of gasoline in- 
jected into the carburetor, has three 
major parts precision-molded of 
Du Pont ZYTEL nylon resin . . . elim- 
inating the expensive machining and 
finishing operations usually associated 
with metal regulators. Hence, cost is 
lower. Molded in ZYTEL, the regulator 
weighs only 2 oz., eliminating the need 
for metal clamps or other fittings. The 
new unit installs without adaptors to 
any gas line by inserting ends of the 


opened line into bushings pressed into 
the unit. 

Key to the selection of ZYTEL for 
this exacting application is the com- 
bination of properties offered by these 
resins: high mechanical strength and 
resistance to gasoline and petroleum 
products at high engine temperatures. 

The Miser-Mite fuel-pressure regu- 
latorismolded by Artag Plastics Corp., 
Chicago, Ill., for Milemaster, Inc., 
Exeland, Wisconsin. 

On the next page you will find more 
examples of how the properties of 
ZYTEL nylon resins are being used to 
improve the design and performance 
of products in a variety of fields. 





Electric motor brush holder used in an im- Swivel chair hub liner molded of ZYTEL" 
proved electric impact wrench is a one-piece eliminates necessity of lubricating center 
molded part of ZYTEL, providing excellent spindles, maintains a wobble-free, tight fit 
electrical insulation properties, wear resist- through long periods of use. ZYTEL nylon 
ance and high strength. Cost, including parts resin was selected for its low coefficient of 
and assembly time, is 65% less than the friction, resistance to impact and abrasion, 
three-piece fabricated brush holder assem- and close molding tolerances. Molded by 
bly previously used. Molded by Amos-Burke Nylon Products Corp., affiliated with F. J. 
Plastics, Inc., Syracuse, N. Y., for Chicago Kirk Molding Co., Clinton, Mass., for Col- 
Pneumatic Tool Company, Utica, N. Y lier-Keyworth Company, Gardner, Mass. 


one of Du Pont's versatile 
engineering materials 


Removable cleanout plug allows cleaning 
of sewage drainpipes. Molded of ZYTEL, the 
plug can be removed easily time after time, 
does not stick— because ZYTEL nylon resin 
resists the accumulation of mineral deposits 
from water. Quick, accurate injection mold- 
ing eliminates need for sand casting and 
thread machining required by brass plugs. 
Coast Craft Industries, Glendale, California, 
for A.H.Voss Co., Los Angeles, California. 


Three useful properties of ZYTEL® NYLON: 


RESINS 


high insulation...low friction...good moldability 


Depending on the particular application, different combinations of 
properties offered by ZYTEL nylon resins become crucial—as wit- 
ness the applications discussed on this page and the preceding page. 
To evaluate the design opportunities offered by ZYTEL for your ap- 
plication, consider the entire range of properties offered by ZYTEL 
nylon resins, and the many different formulations of ZYTEL avail- 
able. The coupon below will bring you pertinent further information. 


E. I. du Pont de Nemours & Co. (Inc.), Dept. 4 
Room 2507Z, Nemours Building, Wilmington 98, Delaware. 
Please send me How 50 Manufacturers Used ZyYTEL® Nylon 


POLYCHEMICALS DEPARTMENT 


®t6.u.s rar.ort 


THINGS FOR BETTER LIV 
THR 3H CHEMISTRY 


Resins to Make Better Products y 4 Y T E L ny lon resins 


Designing with ZYTEL® 
I am interested in evaluating ZYTEL for 
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in Canada: Dw Pont of Canada Limited, P.O. Box 660, Montreal, Quebec 





for trucks are the obvious corollary. 
One manufacturer has also been 
experimenting for some time with 
a 40-Ib. filament-wound boat of the 
round-nose type that could accom- 
modate four people and is light 
enough to be carried atop a car. 
Boats of this type could be made 
by winding a radome shape such as 
is shown on p. 96 and cutting it 
longitudinally in half. There are 
many bugs still to be ironed out, 
but there is much confidence in the 
adaptability of the technique to the 
under-12 ft. boat market now dom- 
inated by aluminum. 

Here are the other possibilities 
that filament winders talk about 
today: ladders, highway stanchions, 
drive shafts, buoys, pontoons, and 
air brake cylinders and diesel tanks. 
Sandwich-type constructions can 
also be made by winding one skin 
of filament on a mandrel, laying a 
honeycomb or foam core over it 
while it is still on the mandrel, and 
then winding the second skin direct- 
ly over the core. 

And to put the icing on the cake, 
two of the processors interviewed 
in the course of this survey men- 
tioned the feasibility of filament- 
wound leaf springs that could 
conceivably be made in volume 
quantities at one-half the cost of 
spring steel. 


Materials developments 


Recognition of filament winding’s 
future is also being made by those 
materials suppliers who are starting 
to produce resins and reinforce- 
ments especially with the winding 
market in mind. 

In the area of reinforcements, 
much better consistency has been 
achieved in E glass fibers and new 
finishing methods have contributed 
to raising their average strength. 
Glass fibers with higher modulus 
made possible through the addition 
of beryllia are also available for 
applications where deflection con- 
siderations may necessitate their 
use. Among other types of rein- 
forcements, high-strength wires 
with tensiles of 480,000 to 500,000 
p.s.i. are being researched. 

In resins, the epoxies have turned 
out to be the general-purpose ma- 
terials. Most in use today are con- 
ventional A-epichlorohydrin epoxies 
but formulations specifically tailored 
to fit the requirements for filament 
winding are beginning to make an 
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Portrait of a pigment 
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Electron Micrograph 40,000X illustrates the uniformly fine particle size and even distribution. 


cyan 


reen 
15-3100 


COLOR: TiO, 
A ——— 1:99 
B —-—— 1:10 
—1:1 


REFLECTANCE 


Spectrophotometric curves at three tint levels 
with Unitane® OR-342 Titanium Dioxide. 


Are you taking advantage of this 
easily dispersed, high-strength, 
bright green pigment in your com- 
pounding and molding operations? 
It works equally well in thermo- 
plastic and thermosetting resins. 
Cyan Green 15-3100 has excep- 
tionally high specific resistance 
and low soluble salts — properties 
that give it a superior rating in 
electrical applications. Cyan 
Green 15-3100 also has the chem- 
ical stability, good heat resistance, 
and excellent lightfastness nor- 
mally found in the phthalocyanine 
pigments. 

AMERICAN CYANAMID COMPANY, 


PIGMENTS DIVISION, 
30 ROCKEFELLER PLAZA, N. Y. 20, N. Y. 
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are one of the 
many fine products 
permanently marked by 


PEERLESS ROLL LEAF 
MATERIAL AND MACHINERY 


for Quality, Know-How, Workmanship and Service 
it’s 
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appearance. Special low-viscosity 
resins, peracetic-modified resins, di- 
epoxies, novolacs, epoxidized poly- 
olefins, etc., are all currently being 
evaluated. 

Polyester resins are being used 
where certain electrical character- 
istics and heat resistance are called 
for. Phenolics, which have better 
ablation characteristics, and _ sili- 
cones, which also show certain im- 
provements in electrical properties, 
have been used mainly for missile 
and other military applications. 
Polyurethane resins, which show 
promise because of good bond 
strength and toughness, are being 
evaluated for filament winding. 

Keeping pace with materials de- 
velopment is the work being done 
on winding techniques. Epoxy pre- 
preg rovings, for example, are now 
obtainable in a wide variety of 
resin systems; and techniques of 
packaging the rovings have been 
improved to the point where the 
prepregs can successfully replace 
wet winding (where the filament is 
drawn through a bath of resin be- 
fore winding) in a number of ap- 
plications. Though the prepregs are 
more costly, they make it possible 
for smaller manufacturers without 
plastics formulating facilities to 
consider the use of filament wind- 
ing; in addition, the use of prepregs 
reopens the market to phenolics and 
silicone impregnating resins which 
are difficult to wet wind. 

No matter what direction is 
taken in refining techniques, how- 
ever, no one can deny any longer 
that filament winding does have 
commercial possibilities. It is now 
up to the end-user to make the most 
of them. 

Credits: Special thanks for assist- 
ance in the preparation of this 
article to Union Carbide Chemicals 
Co. and to Shell Chemical Co., 
both suppliers of epoxy resins for 
filament winding; to the suppliers 
of fibrous glass filaments for wind- 
ing; to Young Development Div., 
Hercules Powder Co., Rocky Hill, 
N. J. and Lamtex Industries, Farm- 
ingdale, N. Y., both of whom are 
in the business of filament winding. 
In addition to the filament winders 
mentioned in the article, thanks are 
also due to Lockheed Aircraft 
Corp., Burbank, Calif.; Swedlow 
Inc., Los Angeles, Calif.; and 
Walter Kidde Co., Belleville, N. J. 

—End 
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PE tames neutrons 
(From pp. 97-99) 


allow for any expansion, and indi- 
vidual sheets are staggered as they 
are laid in place so that openings 
at their edges do not align. 

Procedures for installing radia- 
tion shielding vary little for nu- 
clear-powered ships of varying 
design. Such minor differences are 
usually in the thickness of the in- 
dividual shielding layers. However, 
in some instances a special proce- 
dure for shield construction is used. 
Phenolic casting resin loaded with 
PE pellets is used to fill in corner 
spaces, around pipes, and 
other shielding sections where the 
installation of cut-to-shape sheets is 
difficult. The phenolic-PE pellet 
mixtures, which are compounded 
by the shipbuilders, are poured by 
hand into the hard-to-get-at areas 
requiring shielding. 


areas 


Nuclear-powered aircraft 

The most important application 
of PE’s neutron-shielding proper- 
ties—high effectiveness combined 
with light weight—may be in nu- 
clear-powered aircraft. As _ this 
article is written, projects leading 
toward actual production of such 
an airplane have been curtailed by 
the unavailability of funds. How- 
ever, there have been appropria- 
tions for the continuance of re- 
search and development programs. 

In one of these programs, much 
attention has been devoted to 
working on the development of 
effective radiation protection for 
airborne personnel. Neutron shield- 
ing of rubber, evaluated in early 
development phases, has now given 
way to high-density PE shielding, 
which is said to be the best ma- 
terial for meeting future physical 
requirements and design variables 
in nuclear planes. High-density PE 
meets these three major require- 
ments: it has the structural in- 
tegrity needed to withstand aerial 
maneuvering, loads, and vibrations 
encountered in flight; it is com- 
patible with other structural mate- 
rials and with the range of physical 
environments in which nuclear- 
powered aircraft must operate; and 
it presents no personnel hazard 
during the production, use, or 
maintenance of a shielding system. 

One aircraft company has 
adopted a method of heat welding 
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PE sheets into a neutron barrier. 
The edges of the two sheets to be 
joined are melted by a strip heater 
element, butted together, and al- 
lowed to cool. 


Applications in 
stationary reactors 

A considerable amount of PE 
neutron shielding is also used at 
land-based reactor plants and at 
nuclear research laboratories. While 
weight and bulk are not as critical 
factors here as in ships and planes, 
the fact that many reactor shields 
are designed for frequent disman- 
tling and re-erection has favored 
PE over, for example, concrete. 

Representative of research cen- 
ters where polyethylene plays a big 
role is Industrial Reactor Labora- 
tories, Plainsboro, N.J. This facility 
is a joint undertaking by 10 non- 
competitive companies which con- 
duct radiation research related to 
their particular products. Among 
the companies is U. S. Industrial 
Chemicals Co., which orients re- 
search to its PE resins. 

In addition to neutron shielding 
for the research reactor, several 
other applications of PE are to be 
found at this laboratory. Contain- 
ers made of the material are used 
to house materials which are to 
be subjected to atomic radiation. 
These containers, known as “rab- 
bits,” are filled with samples to be 
irradiated, then transported through 
pneumatic tubes into and out of 
specific reactor zones. 

Radiation will eventually destroy 
the PE containers, just as they 
would destroy containers fabricated 
from any organic compound, but 
PE has the longest service life of 
all these compounds. The life of a 
polystyrene container in a reactor, 
for example, is only 5 to 10 min., 
while a low-density PE “rabbit” 
lasts for about 2 High- 
pressure-processed (low-density ) 
material is more desirable in this 
use, since catalyst traces in the low- 
pressure (high-density) resins often 
become dangerously radioactive. 


hours. 


Credits: For assistance in the prepara- 
tion of this article, the editors thank 
the following companies: Industrial 
Reactor Labs.; Phillips Chemical Co.; 
St. Regis Paper Co., Panelyte Div.; 
U. S. Industrial Chemicals Co., Div. 
of National Distillers & Chemical 
Corp.; Union Carbide Plastics Co.; 
and Westinghouse Electric Corp., 
Micarta Div.—End 



































































A low-cost; automatic molding sys- 
tem to-produce high-quality expand- 
able polystyrene products is now 
available. This system is compact. It 
saves fldor space. Yet, it combines all 
the equipment needed for high pro- 
duction molding: Included is a 50-ton 
vertical press, hot-air pre-expander, 

» compact steam. generator, vacuum 

‘pump, and central control console. 
“And, because Expandex Corp. is also 
experienced in custom motding, the 
EX-2 System-has been thoroughly 
tested in use. 
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New J-M Gun 


improved 
designed especially 


Using a binder especially formulated pi 


for this application, G15 ohms Manville Gun 


Roving has chemically-controlled chopping char- 


acteristics. It is or static-free, chops as 


cleanly, and lays down evenly without 


clumping. It conforms readily to sharp radii 
and intricate shapes because it is soft, not 


stiff TT and wiry like other ake of this 
type. It wets out b4d bb4 quickly “O< with 





Roving...an 
fiber glass roving 
for gun application 


minimum of trapped @.:. Mo .. requires less 
Pg roll-out time. Gun Roving can be used 


in laminates with ratios of up to 40% 


fiber glass. Due to its soft character and con- 


trolled filamentation, SPAS resin is held on 
Bae 


RESIN| Reon vertical or sloping surfaces during 


molding. It leaves no dry aor? or resin- 


starved areas, either. J-M Gun Roving is avail- 


AS 
able with a red tracer, vo if desired. 


For iatoqaation. ‘all, eg Pe - JOHN 
on a pekea “eo JOHNS-MANVILLE §7¥; 
< ike Sak Cle ad dae FIBER GLASS ® 
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SOLVE YOUR PACKING PROBLEMS . FRL 
at Low Cost with ENVIRONMENTAL 


PARTITIONS TEST CHAMBER 


“ Sleeves ° Necks 7 ELEVATED AND REDUCED 
FOR PROTECTIVE | TEMPERATURE 





MODEL CS-90 
IN THE 


INSTRON 
LH TENSILE 
Pre-assembled eee, TESTERS 


...Custom Made... 


PA ‘ Accuracy: +2°F. 
27-4 TO YOUR EXACT KG Range: —90°F to +750°F 
Same a SPECIFICATIONS A » (standard); broader 
ranges available. 


WRITE, PHONE, WIRE for QUOTATIONS on YOUR REQUIREMENTS quer prey 4 ne #. 
one-Nne oO ; to 


Peter Partition Corp. operates one of America's —90°F in one hour. 
largest plants devoted exclusively to the Note: Chambers for other 
production of cardboard partitions. units or applications built 


PETER PARTITION CORP. || 


; J 
umutinetudats of Cundhaned Codtition Brochures and Price Upon Request 


124 BOERUM PLACE BROOKLYN 1, KLY. CUSTOM SCIENTIFIC INSTRUMENTS, INC. 


Telephone: TRiangle 5-4033 541 DEVON ST. KEARNY, N. J. 

















what 
comes out... .. depends 
on what 


goes in! 


FOR SUPERIOR MOLDING AND EXTRUSION — Pe ET 


toxic, non-tarnish gold, semi-rigid 


because: ALPHA PLASTIC QUALITY and CONFORMITY CONTROLS a ies teeth eit tented 
GUARANTEE SUPERIOR COMPOUNDS — PUT YOU OUT formulations. 
FRONT WITH BETTER PRODUCTS AT LOWEST PRICES. REPROCESSED PVC—A broad range to 


meet your particular requirements. 
Write or call today. On time datamation deliveries assure you of working inventories when needed. REPROCESSED POLYETHYLENE AND— 


Custom Compounding , Coloring, 
| ° 1 g Pt sti (; Straining, Pelletizing and Reproc- 
oy. essing under strict laboratory 


control. 
11 JABEZ STREET, NEWARK 5, N. J. o@ TEL. MArket 4-4444 
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Outer space 
(From pp. 100-101) 


epoxy resin made possible a com- 
pletely homogeneous bond of 
metal-to-glass cloth-to-honeycomb 
in a critical area of the satellite. 
The interior skin of the honeycomb 
consisted of a third layer of pre- 
impregnated glass cloth draped 
over the honeycomb and likewise 
oven-cured. Resin for this layer was 
pigmented with carbon black. 

The other hemisphere of the 
Courier shell was constructed in a 
similar manner. Total weight of 
both reinforced epoxy hemispheres 
was only 38 pounds. 

An additional step in shell con- 
struction was to set dish-shaped 
metal plates at the poles of both 
hemispheres. The plates were vibra- 
tion-dampened by molded polyure- 
thane foam sections, and were in- 
tegral with the satellite’s space 
frame. The plate positioned at the 
southern pole was attached to the 
interface flange. 


Construction 


Most of the electronic equipment 
was mounted on both sides of three 
platforms made of honeycomb 
sandwich panels. The center plat- 
form, approximately 51 in. in di- 
ameter and 1% in. thick, was lo- 
cated on the equatorial band of the 
shell. The two smaller platforms, 
22% in. square and | in. thick, 
were positioned 11 in. “north” and 
“south” of the sphere’s equator. All 
three were attached to the octahe- 
dron space frame at four edge 
points and to a center aluminum 
tube. This tube was designed to 
distribute loads from the space 
frame to the platforms. 

The 0.030-in.-thick skins for the 
platforms were made up of three 
resin-prewet plies of glass cloth 
molded on a flat platen. The phe- 
nolic-nylon honeycomb core was 
cut to shape and placed on the 
wet cloth. This assembly was vac- 
uum-bagged and oven-cured. After 
cure, the honeycomb core was 
hobbed out to receive the rectangu- 
lar aluminum insert which provided 
the means of attaching the plat- 
form to the space frame. The in- 
sert was coated with an epoxy 
adhesive and set inside the honey- 
comb, which was then covered with 
its top skin of three plies of prewet 
glass cloth. The complete sandwich 
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Plating goes into high gear 
With | 


SEILON 


METAL GEAR DRIVES for plating barrels had never been wholly 
successful. In certain solutions the metal would deteriorate and 
cause contamination. Maintenance and replacement costs were 
high. Plastics had been tried, but no plastic was found that 
wouldn’t swell, distort, crack, coat-up, or simply dissolve 
in some plating solution, acid or alkali, at temperatures up 
to 220°F. None, that is, until The Singleton Company of 
Cleveland discovered . .. 


SEILON S-3HT: A TouGH THERMOPLASTIC ABS POLYMER. 
In collaboration with Seiberling technicians, Singleton pro- 
duced the first gear train with universal application in the 
plating industry. The exceptional strength, machinability and 
chemical resistance of Seton S-3HT make Singleton’s gears 
practically indestructible and inert to all solutions. Singleton’s 
SEILON gears have many potential applications. Along with 
gears of SEILON Pro and Pvc they are being investigated by 
several industries, and are actually in trial operation in the 
machine tool industry. 


SEILON is versatile in its many properties and tailor-made 
adaptability to your requirements. We welcome the opportunity 
to help solve your problems—a letter or phone call will start 
us working. 
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PRODUCT OF 
NEW PRODUCTION TECHNIQUES 


HARFLEK 330 


POLYMERIC PLASTICIZER 


NEW FREEDOM FROM VINYL UPHOLSTERY PROBLEMS 


Newly improved Harflex 330 imparts taste and odor transfer to food from 
durability and permanent flexibility to _ refrigerator gaskets. Its electrical proper- 
vinyls despite their subjection to perspi- _ ties include high dielectric strength, both 
ration, oil, soil, frequent washing with dry and after water immersion. 

soapy water, chlorinated solvents, humid- 
ity, heat and sunlight. Eliminates wind- —_formity and extreme efficiency with many 
shield fogging from crash pad film. other qualities of much costlier polymeric 

Harflex 330 also assures freedom from plasticizers. 


Users find it offers unheard of uni- 


Send for Sample, or Consult CHEMICAL MATERIALS CATALOG, Pages 159-167 


WALLACE & TIERNAN INC. 
(Harchem HARCHEM DIVISION | 25 Main Street 


Belleville 9, New Jersey 
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DRIVE CONTROLS. 9 ae booklet 
describes a full line of V.S. drive con- 
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equipment. Includes illustrations, tables 
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POLYESTER RESINS. Reference file 
describes polyester resins for use in pre- 


mix as well as high applications. Includes 
tables of and other technical 
fhe, Redtioe Gon (111-J) 


STEAM con- 


MANUFACTURERS’ LITERATURE SERVICE 


Please send me the free items circled below. [1] 1 am a non-subscriber* 
! om (] @ subscriber. 

101-3 102-) 103-) 104-) 105-J 106-J 107-) 108-3 109-J 110) 111-3 
112-3 F135 114-3 1153 116-3 117-3 118-3 119-3 12053 1213 1223 
123-3 124-J) 125-) 126-3 127-3 128-3 129-J 130-3 1313 132 1333 
134-J) 135-J 136-) 137-J 138-3 139-J 140-) 141-3 142-3 1433 144-J 














(This card cannot be honored after January 15, 1962) 





Manufacturers’ Literature 


available witheut charge. 


EQUIPMENT - 


SUPPLIES 


@ SELECT the ems you want 


@ GIRCLE the corresponding numbers on the post cord 
@ FILL IN the information requested 


© Malt — no postage required 


SERVICES 





pao neyo Detailed b merewes 3 9 
scribes xplains a 
stabilizer which acts soatect fake and 
oxygen for ylene, 
Guardian Chemical Corp. (124-J) 
HIGH DENSITY POLYETHYLENE. 12- 
page —— bulletin Suerpes a 
yomewes. neludes ex- 
he aie properties and illus- 
trates sample applications. CGoodrich- 
Gulf Chemicals Inc. (125-J) 
FILM FOR CONSTRUCTION. 8-pa 
brochure describes polyethylene film de- 


signed for concrete curing, moisture bar- 
riers, material and equipment tarpaulins 


pers Co., Inc., heer mri 2 


INJECTION MOLDING EQUIPMENT. 
F a full line 


cizers. Extensive 
other data. Oronite 


pigment content. 


ure 
moldin from 4- 
ounce to oe aoe hedkedan ateeltons 


and specifications and full list of ial 
features. Lester-Phoenix Inc. (127-J) 


TEMPERATURE TRANSMITTER. 
Technical bulletin ilustrates and de- 


FIBREGLASS 
TICS. Data sheet 


tables 
Co. (132-J) 


manufacturer. Structurlite Plastics % 


(134- 


BLISTER EDGE FOLDER. 8- 


— 
Co. cellulose 
BLOWING AGENTS. 8-page booklet de- 
scribes nitrogen-releasin agents 


g Arp 
for rubber and vinyls, and includes re- 


Fill out and mail this card now 





BUSINESS REPLY MAIL 


First Class Permit Ne. 2656, New York, N. Y. 











MODERN PLASTICS 
Village Station Box No. 103 
NEW YORK 14, N. Y. 


a blister edge 


tics. Contains instructions and 
of typical applications. Taber Instrument 
Corp., Sheet Plastics Equipment Div. 


FOAM MACHINES. Two-page data 
sheet describes and illustrates 150 


gram 
to 450 gram-a-minute 
nent foam machine with automatic 


a mix- 
ing head, vertically adjustable arm. 
Gs 1 Williams Co., = fiat) 


HEAT SEALING MACIIINERY. 12- 
— gy 
im 


ption 
pulse process of heat sealing. Vertrod 
Corp 


. (142-J) 


DIE nage! Fogg ve hag oe Illustrated 

fim die online machine with 

my So te Ce z description 
t J 5 ’ 

~ ifications, features. United Shoe Ma- 

chinery ‘ (143-J) 


POLYETHYLENES. Technical bulletin 
peogicce 8g line of 
ins, avai or any injection, or 
hlow-molding applicetion. tcemessl talor- 
i technical data, other 
Chemical 


IUOUUUUUUNUINT 





more 
ducks 
for 


your 


- bucks ; 
with..: 


<< 
} 


~ 


CONOCO H-35 


It’s a fact. CONOCO H-35 gives you larger product 
yields for your raw material dollar than any other 
quality secondary plasticizer. 

Any good secondary will increase your finished prod- 
uct yield per dollar of raw material. Cost-conscious 
PVC formulators have long recognized this fact. 
CONOCO H-35, however, does the job better. You can 
double your increase in finished product yteld by formu- 
lating with CONOCO H-35! 

Consider a typical 80 Durometer (Shore A) vinyl 
product plasticized entirely with dioctylphthalate. 
Formulating for the same hardness and flexibility, an 
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80% DOP—20% CONOCO H-35 system can improve 
your finished product yield by 8%. This is twice the 
savings realized when other quality secondaries are used 
in the same formulation. 

But that’s only half the story. Consider, too, the 
quality advantages of CONOCO H-35. It is colorless, 
provides exceptional heat and light stability, allows 
superior control of initial and aged viscosities, and 
improves low temperature flexibility. 

Write today for Technical Bulletin PL-5 for more 
details in reducing your raw material costs while main- 
taining your highest quality standards. 


For chemicals with a head start on the future... count on CONOCO/ 


CONTINENTAL OIL COMPANY PETROCHEMICAL DEPARTMENT 


1270 Avenue of the Americas, New York 20, New York « JUdson 6-3430 


Box 1207, Rotterdam, The Netherlands 
’ 
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structure was vacuum-bagged once 
again and the adhesive and lami- 
nating resin were oven-cured at the 
same time. 

Carbon black was added to the 
laminating resin for thermal con- 
trol reasons. In addition to their 
role as supporting structures, it was 
important that the platforms be 
heat-absorptive to control the envi- 
ronmental temperatures to which 
the electronic components would 
be subjected. 

The various instruments were 
mounted on both sides of the three 
platforms by means of internally- 
threaded aluminum inserts which 
were run through the honeycomb. 


Making the molded flange 


The interface flange plate which 
attached the satellite to the launch 
vehicle and took the entire launch 
load, was approximately 9 in. in 
diameter. It was secured to the sat- 


Good formula for a great finished product: ellite by 12 bolts. V-shaped clamps 


fastened around this plate and a 


COOK'S POLYESTERS be COOK'S RESEARCH mating plate on the rocket. These 


clamps were held in place by two 
, . P : explosive bolts which were deto- 
‘Cook’s extensive polyester research facil- nated on signal to release the satel- 


ities and technical assistance provided us lite into orbit. 


" 904 . aia : , The flange plate was pressure- 
with resins for GRP Tower Fill Support Be cil olla socqornd 


Grids which help make our product the best forced epoxy resin. It was made 
in our industry.” up of multiple layers of impreg- 
M. A. PATTON, Vice President, nated glass cloth resulting a 
Director Research & Engineering, The Mariey Company, thickness of about % inch. The 
Kansas City, Mo., manufacturers of cooling . 
towers for industry throughout the worid. layup was made in rough plate 


Two factors decide what materials go into cooling towers — form, then vacuum-bagged, and 


chemical resistance (to acids, alkalis, salts and oils) ... and ten- oven-cured. : 
sile strength. Cook’s scientists and facilities, working for The Conditions in outer space, and 
Marley Company, produced resins for GRP (Glass Reinforced enroute thereto, are undoubtedly 
Polyester) Tower Fill Support Grids which rate “excellent’”— among the most severe a material 
through chemical concentrations more destructive than possible can be called upon to withstand. 
in job situations, and produce tensile strength exceeding 30,000 The fact that the Courier satellite 
psi. Cook’s can solve your problem, too! has survived them unscathed sug- 
gests applications of the same ma- 
Put Cook's Research and Technical Staff terials of construction and related 
to Work on Your Polyester Program! designs to industrial problems. As 
Cook’s offers a full line of Quality-Controlled Resins and the article on p. 94 of this issue 
Polycor Gel Coats. makes amply clear, plastics proc- 
RESINS. Ideal Thixotropy. Quick GEL COATS. Water Resistant. Non esses and material utilization born 
ae Pocaeg eat Be, amg en —— oe — and of the space and military programs, 
trollabie ea -U- erm. raze Solor Retention. xcellent - * ° 
Resistant. Non-Drift. Hot Ability. Non-Sag. Rapid Curing. have a way of finding their place 
Strength. Special Assistance Al- Positive Patchability. High Re- in the civilian economy as well. 
ways Available for Special Needs. silience and Abrasion Resistance. And it can thus be expected that 
the Courier launching will generate 
some interesting ideas in the com- 
munications, transportation, and 
COOK PAINT AND VARNISH COMPANY other fields. 
saison deme anne seteatitian Credits: Shells, platforms, and flange 
P.O. Box 389 P.O. Box 5507 P.O. Box 3088 produced by Summit Industries Inc., 
GRand 1-4800 UNiversity 1-1000 CApito! 8-2391 Gardena, Calif.: Epon 828 resin by 
Teletype KC584 Teletype DE293 Teletype HO29 Shell Chemical Co.; fibrous glass by 
Thalco, Los Angeles.—End 
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Vacuum system 
(From pp. 105-109) 


of blow pressure used in pre- 
blow forming, p.s.i.a.; 

P, —dead-end pressure of the 
vacuum system (usually 
about 1 p.s.i.a.); 

P,,— desired working pressure 
for the forming operation, 
p.s.i.a. 

Note that V, includes all piping 
as well as the reservoir between 
the control valve and the vacuum 
pump. Pipe volume must be sub- 
tracted from V, to find the volume 
of the reservoir tank or vessel. 
Also, note that P, is the dead-end 
pressure, or pressure of the vacuum 
system with the control valve 
shut-off. This system dead-end 
pressure will usually be somewhat 
higher than the dead-end pressure 
of the vacuum pump itself, depend- 
ing on leakage and other factors; 
usually about | p.s.i.a. (vacuum of 
27.9 in. of mercury) for the system 
as compared with 0.5 p.s.i.a. (vac- 
uum of 28.9 in. of mercury) for 
the pump. A sample problem fol- 
lows to illustrate the use of Eq. 1. 

The problem is to determine 
what size reservoir would be nec- 
essary to produce a working or 
forming pressure of 2.5 p.s.i.a. 
(vacuum of 24.8 in. of mercury) 
in a system such as shown in Fig. 
2, p. 106, with a mold volume of 
3 cu. ft. (including piping from 
the mold to the control valve). 
Assume that a pump with a dead- 
end pressure of 0.5 p.s.i.a (vacuum 
of 28.9 in. of mercury) is used and 
is capable of producing a dead-end 
system pressure of 1 p.s.i.a. (vac- 
uum of 27.9 in. of mercury). As- 
sume the operation is a straight 
thermoforming job and no pre- 
blow air is used, so that initial 
mold pressure is atmospheric, or 
14.7 p.s.i.a. 

Substituting in Eq. 1 given 
above, we get 


3) (14.7) + (1) (V), 
= (2.5) (V, +3) Eq.la 


Solving for V, 


V, = 24.4 cu. ft. Eq. 1b 


To determine the volume of the 
actual reservoir vessel alone, the 
volume of whatever amount of pip- 
ing is to be used between the vac- 
uum pump and reservoir and be- 
tween the reservoir and vacuum 
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control valve should be subtracted 
from the volume calculated in the 
above data. 


Determining minimum 
cycle time 

As mentioned previously, the 
factor limiting production rate is 
the maintenance of the required 
ratio of vacuum-system recovery 
time to the cycle time. The form- 
ing cycle time, T., should be at 
least double the recovery time, T,, 
required for the system. Recovery 
time is here defined as the differ- 
ence between the time, T., which is 
required for the pump to evacuate 
the entire vacuum system including 
reservoir, mold volume, and piping, 
to dead-end pressure (about 1 
p.s.i.a. or a vacuum of 27.96 in. 
of mercury); and the time, T,,, is 
required to evacuate the entire sys- 
tem to the forming or working 
pressure required in the mold dur- 
ing operation on cycle. Or, stated 
symbolically 


T, = T, — Ta = T-/2 Eq. 2 


The time in minutes, T,, re- 
quired for any particular pump 
with a piston displacement of PD 
cu.ft./min. to evacuate a system 
with a total volume of Q cu. ft. 
to a specified pressure of P, p.s.i.a. 
can be determined from the for- 
mula 


Q, Pa—P, 


To = pp 8 pp. 


Eq. 3 
where P, is the discharge pressure 
of the pump in p.s.i.a. (usually at- 
mospheric pressure, or 14.7 p.s.i.a.) 
and P,, is maximum pump vacuum 
with pump’s intake closed (dead- 
end pressure of pump). 

For convenience in calculations 
when using vacuums, expressed in 
inches of mercury, of the quantities 
in Eq. 3 


log =—F, 
C 
-. — -. 


has been graphed in Fig. 3, p. 107, 
for various values of P, and P,, 
expressed in terms of inches of 
mercury. Using Fig. 3, the value 
of the quantity above can be read 
directly from the graph by locating 
P, on the vertical scale; reading 
horizontally to find this value on 
the curve corresponding to the 
dead-end vacuum P,, being used in 
the calculation, and then reading 
the value of the log, of the quan- 
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ONE SHOT RIGID FOAMS 

High strength at ultra low density PAPI 
polyether fluorocarbon based foams 
for refrigerator insulation. 


HOT STRENGTH 

PAPI based rigid polyester foams re- 
tain their strength after prolonged ex- 
posure to temperatures above the 
useful range of conventional urethanes. 


EXCELLENT ADHESION 

PAPI provides excellent adhesion 
between butyl, nitrile, haloprene, and 
other rubbers and a variety of 
substrates like polyester fiber, 
nylon, metal, 
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PAPI is a nonvolatile reactive isocya- 
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in-place foams. 
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BUHLER AUTOMATIC 


SINGLE SCREW INJECTION MOLDING MACHINES 


—the only European-perfected injection machines manufactured 

in the U.S. to U.S. standards. Products of BUHLER’s more than 

100 years’ engineering experience and world-wide plastics research... 
now built in Connecticut, U.S.A., where our complete demonstration, 
engineering, sales and service facilities are readily available to you. 


A. last you can blend, plasticize and injection-mold 
all thermoplastics in one operation—speed production 
and improve quality with these BUHLER features: 

¢ LOWER WORKING TEMPERATURES 

e LOWER PRESSURES 

e GREATER PLASTICIZATION 

¢ HIGHER SHOT WEIGHTS 


“BUHLER 400'’—screw diameter 2% in. to 3% in.— 
Maximum shot weight: 35 oz. 

“BUHLER 200'’—screw diameter 1% in. to 3 in.— 
Maximum shot weight: 16 oz. 


Test-proved for accurate industrial parts using new high- 
grade or conventional plastics. 

See these machines demonstrated, producing your 
product, at our plant in West Hartford, Conn. 


BUHLER’s Uzwil facilities, including tool room and labo- 
ratories, and world-wide service organization are always 
at your disposal. 





























Single screw plasticizes and injects; permits use of rigid ma- 
terials and mixing of dry colors in the machine. “BUHLER” 
features hydraulically-operated cross slide and back pressure 
cylinder, plus a slide-mounted main motor for easy accessibility. 


Write, wire or phone now for full particulars. 


Plastics Machinery Division THE BUHLER corRPoRATION 


505 Oakwood Avenue, West Hartford 10, Conn. Phone: ADams 6-23 


17. Minneapolis, Minn. and Uzwil, Switzerland. 
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MODEL LPS 
$49.50* 


Lightweight 

and ideal for 

experimental or 

production welding. 

it may be attached to 

a regular compressed air 

or inert gas supply sys 

tem or to portable radia! 

blowers which were designed 

to provide compressed air 
for this type of operation 


*f.0.b. Newark, NJ. 


By means of this unique equipment, thermoplastic mate- 

rials can be welded by techniques similar to the welding 

of metals. A jet of hot air or inert gas is used to heat the 

plastic material to the fusion point. For complete details 
on this or other hot air plastic welding equipment, 
please write today. 


ELDOTRON Corporation 


907-A FRELINGHUYSEN AVENUE, NEWARK 12, N.J. © TA 4.4545 
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LEMBO ALUMINUM SLAT EXPANDERS 


Manufactured from 18” to 100” face. Eliminates 
creasing...wrinkles of films or textile. Made of durable 
lightweight, aluminum, the new Lembo Slat Expander 
can be used under the most severe conditions, includ- 
ing temperatures up to 500°. It may also be sepa- 
rately driven, without modification, where friction is 
undesirable. = Available in a variety of lengths for 
PRESSES * EMBOSSERS « LAMINATORS « HAUL-OFFS 


LEMBO MACHINE WORKS, INC. 


248 East 17th St., Paterson 4, N. J. Lambert 5-5555 











THE MOST PRECISE 
TEMPERATURE CONTROL 





OF ITS KIND AT THE 
BEST PRICE! 
$150 (r 7086) 


Thistransistorized Potentiometer Con- 
troller is designed especially for the 
plastics industry. Time proportioning 
standard at no extra cost. Temperature 
range 0° to 800° F with other ranges 
available. Available with on-off or 2- 
positioning. Features include illumi- 
nated dial, flashing lights to indicate 
when temperature is at “set’’ point 
and 8” scale for easy setting. Thermo- 
couple burn-out protection provided. 
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PLASTIC 
PREHEATERS 


DO THE JOB 
DAY-IN, DAY-OUT 





MAXIMUM HEATABILITY 





MINIMUM COST! 





The THERMALL line has 
grown to its present size 
and importance during the 
past 17 years because of 
its wide acceptance by the 
plastics industry as a 
dependable, efficient and 
:| preheater. 


LOOK TO 
THERMALL 
FOR A JOB 

WELL DONE! 


FOR a free demonstration of a 
THERMALL Preheater in your 
plant, contact: 


W. T. LaROSE & ASSOCIATES, INC. 
“ROY, N. Y. CEdar 7-6500 





tity on the abscissa directly below 
this point. 

Using Eq. 3, T, and T,, in Eq. 
2 may be determined separately by 
using either the dead-end pressure 
of the system (usually 1 p.s.i.a. or 
27.9 in. of mercury) or the desired 
molding or working pressure, P,, 
as values of P,. Having T, and T,,, 
recovery time, T,, may be deter- 
mined from Eq. 2 and subsequent- 
ly minimum permissible cycle time, 
T., which must be at least twice as 
large as T,. Use of Eq. 3 will be 
demonstrated in the next section of 
this article. 


Sizing the vacuum pump 

Determining the piston displace- 
ment, PD, of the pump required will 
fix the size of the pump required 
for a given application. Knowing 
the cycle required, T., the volume 
of the system to be evacuated, Q, 
and the working pressure, Eq. 3 
may be used along with Eq. 2 to 
solve for PD, or piston displace- 
ment. 

Note that, Q, as used in the 
equation is the total volume of air 
to be evacuated and should include 
the volume of air which enters the 
system per cycle due to leakage of 
the equipment. This may be con- 
siderable in some set-ups; however, 
in the illustrative problem showing 
how a pump is selected for a spe- 
cific application, leakage will be 
disregarded. 

In this case, assume a forming 
machine is to be used for straight 
vacuum forming and the volume of 
the mold is 3 cu. ft., including its 
associated piping back to the vac- 
uum control valve. Production rate 
is to be 30 formed parts /hr.; cycle 
time, T., is 2 minutes. The vacuum 
system between the pump and the 
vacuum control valve contains an 
80-gal. (10.7-cu.-ft.) reservoir. One 
hundred ft. of 3-in. pipe will con- 
nect the pump and reservoir sys- 
tem to the vacuum control valve 
on the forming machine. The vol- 
ume of 100 ft. of 3-in. pipe is 4.5 
cubic feet. A single-stage vacuum 
pump will be used and the pump’s 
dead-end pressure P,, will be 0.5 
p.s.i.a., or a vacuum of about 28.9 
in. of mercury; the dead-end pres- 
sure of the over-all system will be 
assumed to be 1 p.s.i.a., or a vac- 
uum of about 27.9 in. of mercury. 

From this given information the 


cycle, T,, required is 2 min. per 


part. Then the recovery time, T,, 
must be 1 min. (T,/2) and, using 
Eq. 2, we get 


T, — Tm = 1 min. 


Eq. 2a 

To determine T, and T,,, use is 
made of Eq. 3 as follows. First, 
T,, the time to pump down the 
entire system to the system’s dead- 
end pressure, (assumed to be 1 
p.s.i.a. in this example) may be 
found by substituting in Eq. 3 as 
follows: 


Q 14.7 — 0.5 


Ts = pp 8: To —0:5 


Eq. 3a 

The value of the log, may also 
be found in Fig. 3 by using a P, 
equal to the dead-end vacuum of 
the system of 27.9 in. of mercury 
with the 29 in. of mercury dead- 
end pump vacuum curve; using this 
graph the value of the log, is found 
to be about 3.35. Therefore, 

Q 


Tt, = 3.35 —— 


3b 
PD Be, 5 


Next, determine the time, T,,, to 
pump down the over-all system to 
working pressure, P,,. The working 
pressure for the system described 
is found by substituting in Eq. 1 
as shown below 


(3) (14.7) + (10.7 + 4.5) (1 

= (3 + [10.7 + 4.5]) P. Eq. ic 
or P,, = 3.26 p.s.i.a., or a vacuum 
of 23.3 in. of mercury. 

As can be seen, this pressure is 
well below 5 p.s.i.a. and is an ade- 
quate working pressure for vacuum 
forming. Using this working pres- 
sure and Eq. 3 with Fig. 3 


Q 


Tm = 1.64 55 Eq. 3c 


Dividing Eq. 3b by 3c we may 
solve for T, in terms of T,,, or 


T, = 2.04 Ta Eq. 3d 


Substituting the value of T, from 
Eq. 3d in Eq. 2a 

2.04 T.» — Tm = 1 min. Eq. 2b 
Tm = 0.957 min. Eq. 2c 
Eq. 2d 

Using Eq. 3b, we may finally 
solve for piston displacement, or 


T, = 1.955 min. 


: Q 
PD = 3.35 


(3.35) (18.2 
1.955 


PD = 


PD = 31.2 cu. ft./min. 


Having the piston displacement 
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By the well-known Zimmer Melt Roll Process, 
flexible base materials such as textiles, 

paper, aluminium foil, etc. can be coated with 
thermoplastics in the form of pellets, dry 

blend or paste in a single operation without the 
use of bonding agents. 


Zimmer Machines are offered in four coating 
widths, ranging from 320-1300 mm. (12 %” - 
51”), all of which are working successfully 


on a variety of products, all over the world. They 
are simple to service and economical to operate 

and combine versatility with modest space 

and power requirements. Low production costs 


ensure a high return for the invested capital. 


SOOO 
ZIMMER PLASTIC GMBH 


74, Frankfurter Strasse - Offenbach am Main - Western-Germany 
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DANLY 


IMAGINATION 


PIERCES 
PRODUCTION , 
PROBLEM 


This Hydraulic Piercing and Turnover Unit, designed and built 
by Danly for a major automobile manufacturer, automatically pierces 
ornament mounting holes in hoods as they come off the forming press. 
And it handles 600 hoods per hour! Then it turns them over for the next 
operation. Versatile! Practical, too—because it eliminates the need of a 
press for piercing and a separate turnover unit. Typical of the Danly 
engineering that applies hydraulics and imagination to speed production 
and cut costs. 


Daniy’s complete line of Hydraulic Platen Presses and hydrau- 
lic cylinders offers you the tools to solve virtually any compression 
molding, bonding, laminating, trimming, extruding or piercing problem 
in processing metal, plastics, or rubber. They’re precision units with 
accurately machined platen faces, positive parallel platen closure, uni- 
form pressure distribution and extra, rigid strength. And Danly’s 
versatile engineering adapts these tools to your specific needs. 


HYDRAULIC PRESS CATALOG 
shows all the features, sizes, adapta- 
tions—all the reasons why you should 
invest in a Danly. Write for your copy. 


PRECISION PRESSES. DIE SETS ANDO DIEMAKERS SUPPLIES 


DAN Ix 


DANLY MACHINE SPECIALTIES, INC., 2100 South Laramie Ave., Chicago 50, Ill. 





of the pump, a pump may now be 
selected from those shown in Table 
II, p. 109. From Table II, a single- 
Stage (4-and-4 by 2%) pump is 
rated as having a piston displace- 
ment of 32 cu.ft./min., which is 
essentially the same as the calcu- 
lated piston displacement of 31.2 
cu.ft./min. required. However, it 
must be remembered that leakage 
losses, provision for pre-blow op- 
eration, and flow or friction losses 
are not accounted for in the above 
calculation. For this reason and to 
provide for greater operating flexi- 
bility it would probably be wise to 
select a pump with a larger piston 
displacement, such as the 5-and-5 
by 34% pump which has a displace- 
ment of 60 cu.ft./min., in spite of 
the higher initial cost. 


Higher vacuums 


There are many types of vacuum- 
producing equipment to choose 
from, as illustrated in Fig. 4, p. 
109. The vast majority of thermo- 
forming operations can be accom- 
plished with what is called medium 
vacuum—between 0.5 and 1 p.s.i.a. 
Single-stage or two-stage recipro- 
cating pumps and two-stage steam- 
jet ejectors cover the range of me- 
dium vacuums. The choice between 
the two is obvious. Steam-jet ejec- 
tors are practical only when a 
large, inexpensive supply of steam 
is available, All that is required to 
run an electric-motor-driven recip- 
rocating vacuum pump is the prop- 
er electrical supply. 

A single-stage vacuum pump 
such as the one manufactured by 
Ingersoll-Rand will pull a vacuum 
to within 1-in. of barometer or 0.48 
p.s.i.a. However, with two stages, 
these same units will pull a vac- 
uum to within 0.35-in. of barom- 
eter, or 0.18 p.s.i.a. To obtain the 
higher vacuum, you must neces- 
sarily sacrifice pumping capacity. 
In two-staging a  two-cylinder 
pump, the piston displacement is 
cut in half as listed in Table II. 
Two-staging a three-cylinder pump 
reduces the piston displacement 
only one-third. 

System leakage becomes even 
more important at higher vacuums. 
When you compound, or two-stage, 
a pump, your system must be ab- 
solutely tight. At high vacuums, 
even the slightest leak will make it 
virtually impossible to maintain the 
lower pressures.—End 
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Brittleness 
(From pp. 125-132) 


tion pressures of 10,000, 15,000, 
and 20,000 ps.i. and the brittle- 
ductile division was found for each 
pressure. The results of these tests 
are shown in Fig. 5, p. 126. The 
points are plotted in Fig. 3 as a 
dotted line and are a line of con- 
stant density. The brittle-ductile 
division is thus found to occur at 
a definite density or, more cor- 
rectly, a definite crystalline content 
for this material. Fig. 5 also 
shows the variations in molding 
conditions necessary to obtain this 
constant density. The increase in 
molding temperature which was 
necessary to produce this crystal- 
line content when the pressure was 
increased points out the inter- 
dependency of pressure and tem- 
perature on the final crystalline 
content obtained. To obtain similar 
crystalline contents, a higher mold 
temperature was required to over- 
come the increase in viscosity 
caused by hydrostatic pressure. 

Three other Phillips-type mate- 
rials were also molded and their 
densities checked. 

Fig. 6, p. 128, shows the density 
variation with mold temperatures 
for four PE resins of differing melt 
index at a constant 5000-p.s.i. 
molding pressure. Melt indices used 
were 21, 8, 3, and 0.6. Assuming 
molecular weight is inversely pro- 
portional to melt index, increased 
chain length is found to decrease 
the crystalline content slightly. This 
may be attributed to increased 
chain entanglement and increased 
melt viscosity. 

Fig. 7, p. 128, shows stress-strain 
curves of three different molecular 
weight materials molded at the 
same pressure and temperature. 
Mold temperature was 250° F. and 
pressure was 5000 p.s.i., which 
places both the 21- and 8-melt- 
index materials in the brittle range 
and the 3-melt-index material in 
the ductile range. 

The brittle-ductile division lines 
for these three materials are shown 
in Fig. 8, p. 128. All three respond 
similarly to increasing pressure. 
Note that higher mold tempera- 
tures or slower cooling is required 
to induce brittleness in the higher- 
molecular-weight materials. 

Similar runs were made using 


Ziegler linear PE containing a 
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set up and feed * Adjustable Ram Speed and Pressures * Double Toggle 
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Give the best possible control 
over Plastics molders and 
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Because Plastics people have 
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off-form production. 
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BARBER-COLMAN instru- 
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BARBER BARBER-COLMAN COMPANY 
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Dept. V, 1517 Rock Street, Rockford, Illinois, U.S.A. 
BARBER-COLMAN of CANADA, Ltd., Dept. B, Toronto & Montreal © Export Agent: Ad. Auriema, Inc., N.Y. 
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slightly higher degree ot branch- 
ing. Fig. 9, p. 130, shows density 
of a 4-melt-index Ziegler resin as 
a function of mold temperature 
and injection pressure. As expected, 
branching hinders crystallization 
and all density values at compara- 
ble molding conditions are below 
those of the less-branched Phillips 
Process material (see Fig. 3). The 
density range is also much nar- 
rower, indicating a lower sensitivity 
to changes in molding conditions. 
This may be due to increased 
branching, which prohibits a high 
degree of crystallinity even with 
slow cooling and long crystalliza- 
tion periods. Increasing molding 
pressure also decreases density. 

Stress-strain data taken on sam- 
ples of various densities within this 
range, are shown in Fig. 10, p. 
130. Molding pressure was con- 
stant at 5000 p.s.i.; mold tempera- 
ture was varied to obtain the differ- 
ing densities. The 0.9465-density 
material exhibits the expected elas- 
tic deformation followed by the 
vield point and ductile plateau. As 
density increases, yield point de- 
creases slightly while elongation de- 
creases rapidly. A marked change 
occurred in this trend as the density 
exceeded 0.9520. A brittle-ductile 
division did not occur; apparently 
a structural change can be intro- 
duced by continuing to decrease 
crystallization rate. The yield point 
reverses its trend and increases as 
density increases above 0.9520; 
elongation also increases. Although 
densities of 0.9522 and 0.9525 are 
of the same magnitude, the mold 
temperature difference between 
samples was 40° F., which repre- 
sents a large change in cooling rate. 
It is interesting to note that as the 
Ziegler resin’s density is increased 
by fabrication techniques, the 
shape of the stress-strain curve ap- 
proximates that of the _less- 
branched Phillips material. 

Three other Ziegler type mate 
rials of higher molecular weight 
were also molded at 5000 p.s.i. and 
the density-mold temperature rela- 
tionship is shown in Fig. 11, p. 132 
As with Phillips resin, increasing 
molecular weight causes a slight 
density decrease. 


Long-term failure 


Long-term brittle failure is also 
important in the engineering and 
design of PE applications, so stress- 
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STOKES vacuum metallizer 
“<'..pays off in faster cycles, higher 


quality, and greater flexibility.”’ 


—Amos Molded Plastics 


With this Stokes 72” Vacuum Metallizer on the production line, 
Amos Molded Plastics* can now handle a greater variety of 
metallizing jobs ... faster and with less maintenance. 


teplacing another unit, the Stokes metallizer cuts production time 

almost in half for a wide variety of products, including tail-light 
assemblies, control panels, and many others. The metallizer 
averages better than 25 loads in each eight-hour shift! 


The selection of the Stokes 

metallizer was based on a first 

hand observation of these units 

in operation. Amos Molded 

Plastics officials visited several 

plants to see how Stokes ma- 
chines actually performed on the production line. Their conclu- 
sion: Stokes metallizers offer speed, quality, flexibility, and low 
operating cost needed for continued sound growth. 


Find out what a Stokes vacuum metallizer can do to increase 
your production ... lower your operating costs. A Stokes repre- 
sentative will be glad to give you detailed information, or if you 
prefer, write for literature on Stokes complete line of metal- 
lizing equipment. 


*Division of AMOS-THOMPSON CORP., Edinburg, Ind. 


Vacuum Metallurgical Division 


F. J. STOKES CORPORATION « 5500 Tabor Road, Philadelphia 20, Pa. 
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Complete details and 
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relaxation tests were run. Igepal 
CO-630 was put on the specimens 
just prior to the test. This liquid 
has been widely used as a standard 
in environmental  stress-cracking 
tests currently being evaluated by 
A.S.T.M. sub-committee XV on 
plastic materials (14). Figure 12, p. 
132, shows the relaxation curve of 
two samples of the 21-melt-index 
Phillips resin. Samples of differing 
density were made by varying 
molding conditions; an obvious dif- 
ference in the load-carrying time 
before failure was observed. Time 
of failure was taken as the point 
where the relaxation curve diverged 
markedly from the gradual relaxa- 
tion curve to be expected if the 
ductile-to-brittle behavior transition 
did not occur. The expected grad- 
ual relaxation curve (dotted line in 
Fig. 12) was obtained by testing 
a 0.9640-density specimen without 
Igepal. The 0.9642-density speci- 
men begins to deviate after 6 hr., 
while the 0.9518 sample shows a 
similar deviation at 12 hr., indi- 
cating increased resistance to brittle 
failure as density decreases. Shortly 
after this deviation, a visible crack 
appears on the specimen. In all 
cases of failure, this crack began 
in the neck of the sample and grew 
in a direction perpendicular to the 
applied stress. Crack propagation 
continued from the edge to the 
center of the specimen, where it 
met a similar crack growing from 
the opposite edge. In tests per- 
formed with 3- and 0.6-melt-index 
materials, no failures occurred dur- 
ing a 100-hr. maximum time pe- 
riod. Fig. 13, p. 132, shows the 
results (average of duplicate runs) 
of a series of stress-relaxation tests 
run on 21- and 8-melt-index Phil- 
lips type resins. Samples of differ- 
ent density were all molded at 
5000 p.s.i., using mold tempera- 
tures to vary density. 

The line for the 21-melt-index 
resin shows that a definite increase 
in load resistance time occurs as 
density decreases. As density was 
reduced from 0.964 to 0.952 by 
varying mold temperature, time to 
fail doubled, going from 6 to 12 
hours. -When the same test was 
run on §-melt-index resin, a similar 
increase was noted as density de- 
creased. The expected increase in 
long-time brittle failure resistance 
due to lowering melt index (higher 
molecular weight) also shows up 


in the shift of the 8-melt-index 
curve to the right. 

Fig. 14, p. 132, shows the ef- 
fect of molding pressure on the re- 
sistance of the 21-melt-index resin 
to long-time brittle failure. Mate- 
rial molded at 5000 p.s.i. com- 
pared with the 15,000 p.s.i. curve 
shows greater resistance to long- 
time failure at higher pressure, es- 
pecially at higher density. This 
seems to repute the idea that low 
crystalline content is desirable for 
resistance to long-time brittle fail- 
ure. If, however, high hydrostatic 
pressure during molding introduces 
a smaller crystallite structure, 
which more closely resembled that 
structure expected from _higher- 
molecular-weight materials, such an 
increase would be expected. This 
evidence further confirms the hy- 
pothesis that as crystallite size de- 
creases it is more likely that even 
short-chain molecules will pass 
through several crystallites, thereby 
linking them into a considerably 
stronger structure. 


The tensile properties of linear 
PE have been shown to vary con- 
siderably as density is changed by 
variations ia molding conditions. 
Understanding this relationship be- 
tween tensile properties and crystal- 
line content, and the relationship 
between the crystalline content and 
molding conditions, is the key to 
improving part properties through 
molding technique. 

As shown in Figs. 4 and 10, the 
ultimate elongation of both Phil- 
lips- and Ziegler-type materials in- 
creased as density decreased. Also, 
from Fig. 13, the resistance to 
long-time brittle failure improved 
at lower density. This indicates that 
resistance to both long- and short- 
time brittle failure can generally be 
increased by decreasing the crystal- 
line content. 

That control of crystalline con- 
tent is possible by controlling mold- 
ing conditions, is substantiated by 
data in Figs. 4 and 10, where de- 
creased density and crystalline con- 
tent were obtained by controlling 
mold temperature and'pressure. De- 
creasing mold temperature in- 
creased the material cooling rate 
and reduced the final crystalline 
content. While specific values of 
density vs. molding conditions are 
shown, they are applicable only for 
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the specimen molded in this study. 
It must be remembered that cool- 
ing rate will also be affected by the 
thickness of the polymer section. 
Heat transfer rates in other molds 
will depend on the geometry of 
the polymer section involved. 

A second mechanism which im- 
proves resistance to brittle failure 
appears to exist in Ziegler material 
(Fig. 10) and is developed at very 
high mold temperatures. Of course, 
using a hot mold would require a 
long cooling cycle which would be 
economically unacceptable. Fortu- 
nately, similar results can be ob- 
tained using a very fast cooling 
cycle. Also, greatly improved re- 
sistance to long-time brittle failure 
is possible in Phillips-type material 
molded at high pressures and slow 
cooling rate. Since very few mold- 
ers would be willing to run long 
cycles, obtaining improved resist- 
ance through fast cooling at lower 
pressures is the more practical ap- 
proach to this problem. 

On the other hand, Fig. 14 defi- 
nitely indicates that a marked im- 
provement in resistance to brittle 
failure can be had in low-molecu- 
lar-weight linear PE by using mold- 
ing conditions to induce a high 
degree of crystallinity and small 
crystallite size. Slow cooling at high 
pressure produces a structure which 
has a much longer resistance to 
brittle fracture than a polyethylene 
resin of similar density molded at 
lower pressure. 

This indicates that density (or 
degree of crystallinity) in itself is 
not an absolutely reliable indication 
of resistance to brittle fracture. It 
must also be concluded from both 
the short-time tensile tests and the 
stress-relaxation tests that condi- 
tioning specimens by annealing be- 
fore testing for stress-cracking can 
result in an inaccurate evaluation 
of material’s ability to perform in 
the “as molded” (use) condition. 


Conclusions 


1. The crystalline content ob- 
tained in molded linear PE will be 
influenced by mold temperature 
and pressure applied during cooling 
of the melt. 

2. Increased hydrostatic dwell 
pressure during crystallization will 
decrease the final polymer density 
unless mold temperature compen- 
sation is used. 


3. Variations in linear polyethyl- 
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ene crystallinity will affect both the 
long- and the short-time tensile 
properties. 

4. Molding conditions can be ef- 
fectively varied to produce brittle 


ere , From Wyandotte Key Chemicals — 
or ductile behavior in various types - 
of polyethylene with differing mo- EES, h fi 
lecular weights. §¢ >: uret ane Oams 
5. The interrelation of polymer c % 
structural variables, such as molec- 


+ s 
ular weight and degree of branch- —. for Over 4 million 
ing, and molding variables of pres- 
sure and mold temperature must be 19 61 Cars . 
considered in the evaluation of the 


brittle-ductile behavior transition. 

6. It is possible to produce long- 
time resistance to brittle fracture in 
low-molecular-weight linear poly- 
ethylene by proper control of pres- 
sure and mold temperature during 
the cooling process. 
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Plastisol foam 
(From pp. 135-145) 


pounds containing relatively large 
plasticizer concentrations. As a 
consequence softness of hand can 
be accomplished without the tacki- 
ness of high plasticizer levels. An- 
other benefit from the use of small 
quantities of blowing agent in 
fabric coating is the reduction in 
the weight of coating necessary for 
a specified gage. Although the coat- 
ing weight may be reduced by a 
third with no loss in gage, the prod- 
uct, with only very modest quanti- 
ties of blowing agent required 
(about 0.25%), does not lose its 
essentially solid construction. The 
cells can be detected only upon 
very careful examination with suit- 
able magnification. 

Foam pplastisol sprayed onto 
metal folding chair seats could pro- 
vide an inexpensive cushioning ma- 
terial following the exact contour 
of the seat. In the construction field 
vinyl foam could be utilized as a 
fireproof insulating material when 
applied to metal and non-metal 
construction panels. Other areas 
where either partially or completely 
foamed vinyl plastisol products 
may be of interest are in floor 
and wall coverings and possibly 
coated synthetic and natural yarns 
producing woven fabrics of un- 
usual constructions. 

Much work remains to be done 
in the area of plastisol foam. The 
effect of various pigments, acti- 
vators, and other formulating in- 
gredients on cell quality deserves 
additional study. The physical 
properties of the foams produced 
under the wide variety of formula- 
tion variables have yet to be ex- 
amined. A far more definitive study 
of the relationship between hot 
melt viscosity and foam quality may 
eventually yield a set of precise 
Mooney viscosity values for use in 
formulating plastisol as well as 
other types of vinyl foam. Judging 
by the great activity noted in the 
field in connection with all types 
of vinyl foam, we can expect this 
to be an area of continuing growth 
for the vinyl industry. 

The helpful counsel of Ivan 
Mankowich, Manager, Marvinol 
Development Section of the Nauga- 
tuck Chemical Co., as well as other 
members of the Section is gratefully 
acknowledged.—End 
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Moldable urethanes 
(From pp. 146-152) 


does not contain any inert filler or 
extractable softener that would act 
to reduce the apparent degree of 
volume change. 

In spite of its thermoplastic na- 
ture, the new polymer retains a 
relatively high level of stress-strain 
properties in the 175 to 200°F. 
operating temperature (see Table 
V). Although the polyurethanes 
show the largest percentage de- 
crease in strength, the 5740X1- 
type still retains a tensile strength 
equivalent to nitrile and polychlo- 
roprene compounds and the tensile 
strength of the 5740X7-type is 
more than twice as high as that 
of the special-purpose rubbers in 
this temperature range. In view of 
its higher modulus value, the 
574OX7-type is preferred for high- 
temperature service. 

At low-temperature operating 
conditions, the flexibility of the 
polyurethane falls between the 
values for natural and nitrile rub- 
ber when compared by the Geh- 
man torsional method (3), as 
shown in Fig. 2, p. 148. 


Solution applications 


Because of its completely re- 
acted nature and its solubility 
characteristics, Estane provides a 
new method of applying polyure- 
thane coatings. Unlike the con- 
ventional isocyanate-polyester two- 
package systems which must be 
kept separate until coating appli- 
cation time, the new polymer may 
be made into a solution with un- 
limited shelf and pot life. Although 
neither is a highly soluble polymer, 
574OX1 can be dissolved in tetra- 
hydrofuran, dioxane, cyclohexa- 
none, and dimethyl formamide 
(Fig. 3, p. 148, shows its solubility 
characteristics in some of these 
solvents) and 5740X7 is soluble in 
dimethyl formamide only 

Estane 574OX2 was developed 
for applications where greater solu- 
bility and the use of less-expensive 
solvents (such as acetone and 
methyl ethyl ketone) are required, 
although it is also dissolved by the 
strongly solvating solvents used 
with 574OX1. When dissolved in 
acetone or methyl ethyl ketone, 
5740OX2 may be thinned with non- 
solvents such as benzene (4). Its 
solubility curves in acetone, methyl 
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From Wyandotte Key Chemicals 3 
urethane foams 


for insulating new 
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hexols (and the skill to apply them)—we can work out 
with you the right polyol, or blend of polyols, that will 
meet your needs exactly and economically. Contact us. 


CHEMICALS 


MICHIGAN ALKALI DIVISION, WYANDOTTE, MICHIGAN 


229 





$J- Series 











Bs; 


$J-60 INJECTION MACHINE 


B® Any thermoplastics; unplasticized PVC, ABS, Acetal, Nylon, 
Polycarbonate etc. can be successfully molded.. 
® Straight hydraulic clamping of long and adjustable stroke 
enables deeper or shallower moldings without trouble- 
some link adjustment. 
® Adjustable back pressure assures material melting under 
optimum conditions. 
B The Oilgeor’s hydraulic equipment guarantees depend- 
able operation. 
SPECIFICATIONS MEIK] CO LTD 
O 0 60 °7 e 
OZ. PER SHOT 16 32 72 i isle . 
CLAMPING FORCE(USH| 84 | 195] 310] 480 2-chome, Shioiri-cho, Mizuho-ku, 
SPACE BETWEEN | H 1/16 | 26 4/16 ; Nagoya, Japan 
pn ah B s 2 Cable: MEIKILTD NAGOYA 





























MODERN PLASTICS 





ethyl ketone, and acetone reduced 
with benzene are shown by the 
graph in Fig. 4, p. 148. 

Typical solution applications for 
the new polyurethanes are in ce- 
ments, migration barriers, impact- 
and abrasion-resistant lacquers, and 
top coats. An example of the in- 
crease in abrasion resistance that 
may be imparted by applying such 
top coatings to cotton twill fabric 
is shown by the tabulation in Table 
VII, p. 152. 

Many fabrics and materials like 
cotton do not require any primer. 
but cured rubber and metallic sub- 
strates usually do. In the cotton 
coatings described, the coating 
characteristics of the 25% solu- 
tions were such that no strike- 
through occurred. However, the 
rheological properties of Estane 
solutions may need to be modified 
for coating other substrates. Rheo- 
logical properties may be altered 
radically by the addition of a car- 
boxy polymethylene thickener (5) 
to provide considerable flexibility 
in developing satisfactory coating 
characteristics. Table VIII, p. 152, 
contains an effective formulation 


that is used for thickening by this 
particular method. 

Although the thickening proce- 
dure is simple and requires only a 
Lightnin- or Epenbach-type mixer, 
the sequence of additions is critical. 
After the polyurethane is dissolved 
in a 50/50 solvent blend of tetra- 
hydrofuran and dimethyl forma- 
mide, the Carbopol is added slowly 
with as much agitation as possible. 
After the Carbopol is completely 
dispersed, an equivalent amount of 
di-2-ethyl-hexylamine is added with 
continued agitation. The solution 
will remain relatively fluid after 
this addition, but will be thickened 
by adding the water as quickly as 
possible with the maximum amount 
of agitation. 


Hose and jacketing 

The advantage of the new poly- 
mer in hose and jacketing applica- 
tions is its combination of low- 
temperature flexibility, toughness, 
and resistance to cuts, ozone, oils, 
fuels, and abrasion. This combina- 
tion surpasses any of the thermo- 
plastic or thermosetting materials 
commonly used while retaining all 


the advantages of thermoplastic 
processing. The thermoplastic poly- 
urethane has found many applica- 
tions in wire and cable jacketing, 
although its electrical properties 
(see Table IX, p. 152), are not 
adequate for use as a primary in- 
sulation except in special cases. 
As is the case with other polyure- 
thanes, the Estane polymers sup- 
port combustion, but they can be 
made self-extinguishing by simple 
compounding methods. 
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THE PLASTISCOPE’ 


Important news 





and what it means By R. L. Van Boskirk 


Section 2 


(Section | starts on p. 37) 


Rigid PVC-polystyrene-kraft laminate 
has interesting potential 


Price has long been a major stymie to 
rigid PVC’'s full penetration of the 
chemical processing market. True, 
there have been quite a few instal- 
lations of rigid vinyl ductwork, hoods, 
exhaust systems, etc., but when viewed 
against the total available market, 
these installations represent only a 
fraction of the full potential 

Now a new material, introduced by 
Kaykor Products Corp., Yardville, 
N. J., under the trade designation 
Kaylite, has all the earmarks of 
broadening vinyl’s market area. 

What is it? Kaylite is a laminate 
sandwich consisting of two outer skins 
of calendered rigid vinyl sheeting 
(S to 10 mils thick), and a core of 
alternating layers of I-mil oriented 
polystyrene film and X-crepe paper 
All layers are laminated simultane- 
ously on a Rotocure press, the number 
of layers in the core depending on the 
desired thickness of the final laminate 

Properties. Several significant ad- 
vantages are claimed for the material 

1. Light weight: The weight of the 
material is said to be about one-thir- 
teenth that of steel, one-fourth that of 
aluminum, and about five-eighths that 
of rigid vinyl. This characteristic has 
a bearing on handling ease and 
strength requirements of supporting 
structures in ducting installation 

2. Temperature resistance The 
laminate is said to offer both higher 
and lower temperature limits than 
solid PVC, because the core provides 
structural strength that is unaffected 
up to 250° F. However, it should be 
pointed out that in both flexural and 
tensile strength at room temperature 
solid rigid vinyl has considerably high- 
er property values than Kaylite. At 
75° F., rigid vinyl has a tensile 
strength of about 7000 p.s.i., Kaylite 
about 2000 p.s.i.; rigid vinyl has a 
flexural strength of about 14,000 
p.s.i., Kaylite about 4000. But at 200 
F., when rigid vinyl has dropped to 
about 500 p.s.i. in tensile strength, 
Kaylite is still said to be around 2000 
p.s.i.; and while flexural strength of 
rigid PVC at 200° F. has fallen to be- 
low 1000 p.s.i., Kaylite is still close 
to 4000 p.s.i. In other respects, Kaylite 
is said to offer the same chemical- 
*Reg. U.S. Pat. Off 


resistant properties as 
(Type II) rigid PVC. 

The cost picture. In a thickness of 
4s in., Kaylite costs 65¢/sq. ft. This 
compares to about 85¢ for solid 
rigid vinyl of the same thickness. In 
the ducting field, rigid vinyl reportedly 
costs about 20% more than insu- 
lated galvanized metal ducting; the 
new material is claimed to be 20% 
less. Incidentally, as an indication of 
size of market, about 15% of all air- 
conditioning ducting is currently made 
of insulated galvanized metal. In 
square footage this amounts to 80 to 
100 million square feet. 

Fabrication. Kaylite is supplied in 
thicknesses of “%, %g, and % in., 48 
by 96 in. in size, and is available from 
Kaykor as well as from Ryerson Steel. 

Essentially, the material is 
processed by a combination of plastic 
and metal fabrication. Since X-crepe 
is 60% deformable, the laminate can 
be fabricated into three dimensional 
objects by pressure forming, plug-and- 
ring, matched metal molding, and 
blow molding into a female mold. 
Vacuum forming cannot be used. 

In all cases, it is necessary to cover 
the exposed open edges of the lami- 
nate. A special epoxy-based edge seal- 
er is supplied for this purpose. Join- 
ing is almost identical with joining of 
solid rigid PVC sheeting: hot air weld- 
ing and use of extruded profiles. 

Applications. In addition to ducts, 
stacks, and hoods, the new material 
is suggested by the manufacturer for 
tank covers (can be exposed to boiling 
temperatures); wall protection in cor- 
rosive environments (can be fastened 


high-impact 


mechanically without surface prepara- 
tion); pans, trays, machine guards; and 
chutes and chute liners. 

Installations already completed in- 
clude ducting at M.LT., wall protec- 
tion at McDonnell Aijrcraft, and 
chemical processing ducting at P&G. 


Easy-fo-use-epoxy adhesive 

What one user calls an “idiot-proof 
epoxy,” has been introduced by Rub- 
ber & Asbestos Corp., Bloomfield, 
N. J. The material, called Bondmaster 
M666, is an equal-parts-by-volume, 
two-component system that any work- 
man can mix up and use without fear 
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of error—without metering equip- 
ment or scales. Furthermore, at 
$8 /gal., it is said to give the user a 
lower cost per sq. ft. of completed 
glue line than can be obtained with 
Neoprenes, 

Bondmaster M666 is a 100%-re- 
active, room-temperature-curing, un- 
degraded epoxy adhesive which has 
been formulated for industrial use. It 
is reported to differ substantially from 
the conventional highly filled com- 
pounds or solvent-dispersed products 
currently being marketed for house- 
hold applications. Fully cured metal- 
to-metal bonds produced with this 
new product, in tests reported by the 
company at room temperature using 
MIL-A-5090B procedures, yield up to 
3500 p.s.i. Bonds involving expanded 
styrene foam withstand 175° F. for 
200 hr. without cell attack, the firm 
reports. 

Aside from the lower labor and 
equipment costs which are expected 
to result from the use of a 1:1 mix, 
Bondmaster M666, itself, is reported 
to be priced at one-third to one-half 
less than most conventional formula- 
tions of equivalent strength. 

In addition, since the formulated 
epoxy adhesive achieves full strength 
at room temperature without the ap- 
plication of greater pressure than that 
necessary to keep components in inti- 
mate contact during cure, the need 
for ovens, lamps, nip rolls, and similar 
capital equipment is eliminated. 


Vinyl resins for coating 

Two new vinyl solution resins in- 
tended for the preparation of product 
finishes and industrial maintenance 
coatings are now available from 
Union Carbide Plastics Co. The 
resins, Bakelite VYHD and VXCC, 
are medium-molecular-weight, viny] 
chloride-vinyl acetate copolymers. 
VYHD is unmodified; VXCC is struc- 
turally modified to impart metal- 
adhesion properties. The key property 
of both resins, according to the com- 
pany, is their low viscosity in solu- 
tions of high solids content, coupled 
with good toughness, flexibility, and 
chemical resistance. 

The new resins are said to be more 
soluble in ketones and other solvents 
which normally dissolve vinyl resins, 
have higher aromatic tolerances, and 
yield solutions of (To page 234) 
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lower viscosities than existing vinyl 
resins of equal quality. Thus solvent 
costs can be reduced by increasing the 
non-volatile content of the formula- 
tion and by increasing the ratio of 
lower-cost aromatic diluents to ke- 
tones and other higher-priced solvents. 
The net result is a savings in applied 
resin costs that can range from 15 to 
25%, the company claims. 


Semi-conducting polyethylene 
Availability of a semi-conducting 
high-density ethylene copolymer resin 
for replacement of fabric shielding 
on high-voltage cabling has been 
announced by Du Pont’s Polychemi- 
cals Dept. It may be applied as an 
extruded layer or as wrapped tape 

Designated Alathon 2900 BK 50, 
the material is used primarily as an 
electrostatic shield on insulated wire 
for control and communications 

Projected applications include 
packaging film and extruded or mold- 
ed parts which must be free of static 
electricity. One pending use is in a 
molded case for blasting caps. 

The copolymer reportedly resists 
cracking when bent, despite high car- 
bon content 


Alkyd molding compounds 
Two electronic-grade molding mate- 
rials, Plaskon 541 and 428, have been 
added by Allied Chemical’s Plastics 
Div. to its line of alkyd molding com- 
pounds. AMC-541, based on a diallyl 
phthalate resin is fibrous glass-rein- 
forced and flame-retardant. It con- 
forms to the new Type GDI-30F of 
Mil-M-19833 

AMC-428 is said to be a fast-cur- 
ing, glass-filled granular material fea- 
turing stability of dielectrical constant 
it varying temperatures 


High-density PE resins 
Commercial availability of three new 
types of high-density polyethylene 
resins has been announced by Hercules 
Powder Co. The new Hi-fax resins, in 
the 0.962-density range, are said to 
produce moldings that are stiff in thin 
sections without becoming brittle or 
subject to flex-cracking. The new 
resins, priced at 32¢/lb. in carload 
lots, are produced at Hercules’ Parlin, 
N. J. plant, using Ziegler catalysts 


Nylon pressure tubing 

A light, strong, flexible tubing which 
withstands high pressures and is easily 
installed has been introduced by Gar 
lock Inc., 


Palmyra, N. Y. Called 9056 
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Nylon Pressure Tubing, its flexibility 
is said to eliminate pre-bending and 
the need for flexible couplings or in- 
termediate fittings. 

Performance tests reportedly show 
that the new tubing resists fatigue, 
abrasion, impact, most corrosive 
agents, and withstands temperatures 
from —40 and 185° F. The company 
suggests this new product as a “low 
cost, rugged tubing for almost any 
type of hydraulic-pneumatic service.” 
It is said to cost far less than seamless 
copper, extruded aluminum tubing, 
welded stainless steel tubing, and 
seamless steel tubing. 

The pressure tubing is available in 
sizes from “% to % in., which provides 
suitable application for these lines: 
hydraulic, lubricating, pneumatic, vac- 
uum, air, chemical processing, and 
caustic and dilute acid. 


Primer for plastisol 

coating of nylon 

A new primer, said to provide excel- 
lent adhesion of plastisol coatings to 
nylon fabrics, has been announced by 
the Angier Adhesives Dept. of Inter- 
chemical Corp., Finishes Div., Cam- 
bridge, Mass. Known as SBC-2047-1, 
the adhesive is a two-component sys- 
tem with a pot life of up to 48 hr. 
after mixing. 

The primer may be applied by 
knife-coating or dipping at a dry film 
weight of 0.8 to 1.0 oz./sq. yd. It is 
initially set for 1 min. at 250° F., 
then cured for 45 sec. at 350° F. The 
short-term heating at elevated tem- 
peratures minimizes shrinkage of the 
nylon. The plastisol coating may then 
be applied over the primer at thick- 
nesses ranging from 1 to 20 mils and 
fused at approximately 360° F. 

The primer is also said to show ex- 
cellent flexibility, resistance to water 
and high humidity, stability to plas- 
ticizer migration, retention of fabric 
tear strength, and absence of staining 
in light-colored plastisols 


High-power and 
fast-action plasticizer 
A new plasticizer said to have high- 
solvating power combined with fast- 
solvating action has been announced 
by Union Carbide Chemicals Co. The 
new product, Flexol Plasticizer RK-1, 
is primarily aimed at vinyl flooring. 
In addition, it is said to be an effective 
plasticizer for vinyl film, vinyl ex 
truded goods, vinyl foam, vinyl co- 
polymer resins, and acrylic lacquers 
Fully resilient, homogeneous vinyl 





flooring formulated with the new plas- 
ticizer has reportedly shown improved 
resistance to staining from rubber 
heels, oil-soluble dyes, asphalt, oil, 
and general traffic. The advantages of 
low asphalt solvation and low migra- 
tion to asphalt and rubber minimize 
the problems encountered through the 
use of asphalt- or rubber-base ad- 
hesives when Flexol RK-1 is used in 
vinyl-asbestos flooring. 


Versatile stabilizer 


Addition of 0.5 to 1% by weight of 
a fatty acid-modified substituted 
phenol to polyolefins and PVC is 
claimed to provide protection against 
decomposition by prolonged exposure 
to oxygen and ultraviolet light, while 
at the same time serving as internal 
lubricant. 

This combination anti-oxidant, UV 
screener-absorber, and plasticizer has 
been introduced by Guardian Chemi- 
cal Corp., Long Island City, N. Y., 
under the tradename Voidox 100%. 

The new additive sells at $1.75/Ib., 
in quantity lots. It is supplied in flake 
form and, according to the company, 
can be either dry blended with the 
resin in a ball mill or tumbling oper- 
ation, or be added in liquid form. 
Melting point of the flake is 60° C. 
(140° F.). 

Added to film-grade polyethylene, 
the material is said to improve drape, 
hand, extrusion rates, and sealability. 
Voidox is reported to be manufac- 
tured from food-grade raw materials 
and to have obtained FDA approval 
as a direct food additive in concentra- 
tions up to 0.02 percent. And it is 
presumed by the company that films 
and containers made from resins in- 
corporating Voidox 100% will have 
FDA clearance, since degree of leach- 
ing is negligible. 

Guardian Chemical has doubled 
production capacity for Voidox twice 
within the past 12 months. Current 
capacity is 300,000 Ib. per year. 


Epoxy curing agent 

Commercial availability of a group 
of new liquid polyamide curing agents 
for epoxies has been announced by 
Heyden Chemical Div., Heyden New- 
port Chemical Corp. Identified as 
Pentamid 1 and 2, they are primarily 
intended for use with coating, tool- 
ing, and adhesive resins. When cured, 
the resin-catalyst systems are said 
to possess flexibility; good adhesion; 
high mechanical strengths; resistance 
to solvents, chemicals, and water; and 
ease of handling. 


Wax mold release 

A hard, light-colored, high-melting 
synthetic wax said to be particularly 
effective as an internal lubricant and 
mold release agent for vinyl sheeting 
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and rigid vinyls, has been introduced 
by Advance Solvents & Chemical, 
New Brunswick, N. J. Called Advawax 
280-F, it comes in finely powdered 
form (100 mesh) and has a melting 
range of from 280 to 290° F. It re- 
portedly reduces roll sticking and 
minimizes frictional heat build-up in 
calendering and extrusion. The wax 
remains in a fine suspension within the 
plastic; and during extrusion, calen- 
dering, or molding it migrates to the 
surface, providing a smooth gloss, the 
company States. 


Polymeric plasticizer 
Wilson-Martin, Philadelphia, Pa., Div. 
of Wilson & Co. Inc., has completed 
an expansion of its chemical deriva- 
tive plant facilities and is marketing 
a new plasticizer called Wilmar Poly- 
meric Plasticizer W-64. Claimed to 
be a true, primary polymeric plasti- 
cizer, the new product is said to have 
low-odor, low-temperature properties, 
medium weight (3500) and low mi- 
gration, and is recommended for such 
applications as a permanent plasti- 
cizer in refrigerator gaskets, surgical 
tape, hospital sheeting, foam, shoe 
liners, wall coverings, and general- 
purpose vinyl film. Its compatibility 
with polyvinyl chloride and its elec- 
trical properties are said to make it 
suitable for use in electrical insula- 
tion and tapes. 


Frozen adhesive 

Epoxy adhesive—catalyzed, bubble- 
free, and prepackaged in gram cap- 
sules and frozen by the manufacturer 
is solving problems in the bonding of 
the highly precise equipment for iner- 
tial guidance of missiles which is 
produced by Autonetics Div., North 
American Aviation Inc., Downey, 
Calif. This effective concept in adhe- 
sive preparation and packaging is re- 
ported to have eliminated improper 
in-plant mixing of resin and curing 
agent, material waste, as well as air- 
entrapment. 

Batches of resin and curing agent 
are measured out and mixed mechan- 
ically and subsequently the catalyzed 
adhesive is extruded in small amounts 
into plastic or metal containers and 
immediately brought down to a tem- 
perature between —80 and —90° F. 
The frozen epoxy is packed in dry 
ice and shipped to Autonetics where 
it is placed in a freezer until ready 
for use. Shelf life is said to be four 
weeks when stored at —40° F. To use 
the material, the adhesive is removed 
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from the freezer and “thawed out.” 
It takes about 3 to 5 min. at room 
temperature (about 60 sec. at body 
temperature) per gram to defrost the 
adhesive. Application is then standard. 
The adhesive is supplied by Shell 
Chemical Co., Pittsburg, Calif. 


Acetal stri;> 
Delrin 150 acetal in strip form for 
use in punched parts such as gaskets, 
washers, closure liners, etc., is now 
available from A. L. Hyde Co., Gren- 
loch, N. J., already a supplier of 
Delrin rod .and slab. The smooth, 
hard, glossy surface of the thermo- 
plastic, somewhat slippery to the 
touch, has a low coefficient of friction 
even in the unlubricated state. The 
coefficient remains virtually  un- 
changed over a wide range of tem- 
peratures, bearing loads, and relative 
surface speeds, 

Delrin strip is supplied in coils in 
thicknesses from 0.020 to 0.070 in., 
and widths of 2, 4, 6, and 8 inches. 


PVC packaging film 

A polyvinyl chloride elastomeric pack- 
aging film is now being produced by 
The Borden Chemical Co. at its North 
Andover, Mass., plant. The film is 
being sold as Resinite VF-70 at 69¢ 
per pound. One pound yields 28,700 
sq. in. of film at 0.00075 gage. Special 
properties of the film listed by the 
company are brilliant surface, un- 
usual clarity, non-fogging, and excel- 
lent heat sealability. The film is used 
primarily at the retail level to repack- 
age goods received in bulk for display 
on the counter in individual bags. 
Supermarkets are principal users up 
to now, with fresh fruit and vegetables 
the first items so packaged. The film 
is consistent with current government 
regulations for food applications, the 
company states. 


Endless polyester belts 
Oriented Mylar film is now avail- 
able in endless belts for power trans- 
mission, conveying, and instrumenta- 
tion from International Ultrasonics 
Inc., Cranford, N. J. Using ultrasonic 
equipment to produce smoothly-run- 
ning splices, the company claims joint 
strengths of 90 to 100% of that of 
the original material. 

International offers belts of Mylar 
in any length, in widths from % in. to 
60 in., and in thickness from 1 to 10 
mils or more; and belts of Cronar 
oriented polyester photographic film 
with standard perforations, in widths 


from 16 to 70 mm. and thickness of 
4 or 7.5 mils. The company states it 
will also form endless belts from cus- 
tomer-provided strips having special 
perforations, magnetic oxide coatings, 
photograph emulsions, etc. Overlap is 
a maximum of 0.050 in. +0.001, and 
thickness of the joint is said not to 
exceed thickness of the material by 
more than 10 percent. Thickness vari- 
ation can be held to +1% on special 
order, according to the firm. 

The company says its ultrasonic 
splicing method requires no heat or 
cement, and no featheredging, taper- 
ing, scraping of coatings, or other 
special end preparation. Pin feed reg- 
istration and micrometer alignment 
are used for end positioning. The 
overlapped ends are traversed by an 
ultrasonic vibrating horn which trans- 
mits energy through the polyester in 
such a way that the surfaces to be 
joined adhere positively without ap- 
plication of more than miid clamping 
pressure, the company states. 


Electrostatically treated 
PE-coated paper 
Polyethylene-coated paper and board, 
electrostatically treated, is now avail- 
able from Plastic Papers Inc., Hicks- 
ville, N. Y. This treatment, according 
to the company, makes it possible for 
bag, sack, carton, and box manufac- 
turers to convert polyethylene-coated 
papers, using standard paper adhe- 
sives. This not only eliminates the 
high cost of special PE adhesives, but 
also eliminates down time in setting 
up converting equipment for special 
runs, the company claims. 


Sand-resin molds 

Development of a low-cost method 
for producing molds and models has 
been announced by Hysol Corp., 
Olean, N. Y. Called the epoxy-sand 
technique, it utilizes Hysol tooling ma- 
terials combined with dry silica sand 
to provide tough, dimensionally stable 
molds and models which, the com- 
yany states, cost less, on a material and 
labor basis, than plaster. According 
to the company, the necessity of 
drying and sealing the sand mold is 
eliminated—it is ready to use in 2 to 
4 hr.—and molds will not crack, peel, 
or chip. 


PVAc price lowered 
Vinac RP-250, a spray-dried poly- 
vinyl acetate manufactured by Air Re- 
duction Chemical & Carbide Co., 
Cleveland, Ohio, is now selling at 
45¢/lb. in truckload quantities. The 
former price was 47 cents. Prices on 
the West Coast are an additional 12¢ 
per pound. 

The material is used principally in 
the formulation of concrete ready- 
mixes, joint cements, dry-mix paints, 
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and spackling compounds. Formula- 
tions with Vinac RP-250 are said to 
have excellent adhesion, lower water 
demand, and less shrinkage than 
casein-type cements, Standard con- 
tainers for Vinac spray-dried powders 
are 55-gal. drums, and the net weight 
is 200 pounds. 


Epoxies for filament winding 
Two new epoxy resins for filament 
winding systems have been developed 
by Union Carbide Plastics Co. Desig- 
nated Bakelite ERL-2256 and ERL- 
2258, they are said to have high ten- 
sile elongation and good handling 
characteristics that make them suit- 
able not only for filament winding but 
also for laminating applications. ERL- 
2256 is especially recommended for 
both wet lay-up and bag molding. 

The new resins cure well with an- 
hydrides and aromatic amines at room 
temperature but are not recommended 
for use with methyl nadic anhydride, 
the company states. 

ERL-2256 has a viscosity range of 
500 to 900 cps. at room temperature, 
and ERL-2258, especially developed 
for filament winders requiring ultra- 
low viscosity, has a range of 100 to 
500 cps. at that temperature. 


Conductive adhesive 

and sealant 

Production of a moderately priced 
conductive epoxy that is said to open 
many new application possibilities has 
been announced by Conap Inc., Alle- 
gany, N. Y. Designated Conap 1225, 
the resin is filled with silver and 
when cured yields a volume resistiv- 
ity of 0.01 ohm-cm. at 25° C. To 
increase versatility three hardeners 
are offered: one for curing at room 
temperature, one to provide long pot 
life, and one for operation at elevated 
temperatures. Water absorption after 
24 hr. is reported to be 0.1% and 
shrinkage during cure 0.15 percent. 
The mixed material is a smooth, easy- 
to-apply paste. A kit containing 1 Ib 
of Conap 1225 and Hardener 02 is 
suggested for initial testing and lim- 
ited production. The price is $15, 
f.o.b. Allegany, N. Y. 


PE ice bags 

A variety of polyethylene bag con- 
structions to replace the standard 
single-wall, wet-strength paper types 
used in the growing ice cube vending 
machine industry are now being fab- 
ricated by the plastic package plants 
of Bemis Bro. Bag Co., in Terre 


Haute, Ind., and Union City, Calif. 
Advantages of the PE bag, according 
to the company, include moisture 
resistance; package compactness; sub- 
stantial reduction in initial cost of 
the package; an inherent sanitary im- 
plication of a clear package; and re- 
use for storage of food products. In 
addition, polyethylene is leakproof, 
can be heat-sealed to prevent con- 
tamination, and will not stain or 
result in fiber separation when ex- 
posed to room temperature, a com- 
mon difficulty in paper saturated with 
melting ice. Bags for ice cubes can 
be fabricated with or without draw- 
cord, imprinted or unprinted, and for 
heat-sealed or twist-and-tie closures. 


Powdered polyester resin 
A monomer-free, unsaturated iso- 
phthalic polyester powder is available 
from Commercial Resins Corp., St. 
Paul, Minn. Called CoRezyn 2, this 
new form is said to give fast solution 
in styrene monomer to produce an 
isophthalic polyester resin with excel- 
lent adhesion to fibrous glass rein- 
forcement. The material is packaged 
in 50-lb. multiwall kraft bags which 
can be stacked in a small area, and 
stability problems are eliminated since 
the powder is reportedly stable in- 
definitely until dissolved in styrene. 
In addition to use in reinforced 
plastics processing, CoRezyn 2 is also 
suggested by the company as a ther- 
moplastic modifier in adhesives, coat- 
ings, and rubber compounding. 


Non-flammable cement 
for foams 


Designed for polyurethane bonding 
applications, Non-Flam, is a foam- 
fabricating adhesive marketed by Im- 
perial Adhesives Inc., Cincinnati, 
Ohio, and said to be non-flammable. 
Besides eliminating the danger of 
flash fires, Non-Flam is said to dry 
fast, transparent, and with a soft 
tight seam that has no depression. 


Rigid PVC pipe 
A new line of rigid PVC electrical 
conduit, developed for use wunder- 
ground or encased in cement, has 
been introduced by Lasco Industries, 
Montebello, Calif. The line includes 
pipe, elbows, couplings, and adapters, 
ranging in size from % to 6 in. in 
diameter. The series is said to have 
been approved and listed for under- 
ground application by UL. 

The pipe is extruded in 10-ft. 
lengths with one end coupled. Each 


length is dated, tested, and its test 
history noted for reference by cus- 
tomers under the company’s quality 
control system. The new conduit is 
expected to find application in con- 
crete slab floors, in harbor areas 
where underground conduit is subject 
to salt water corrosion, and in resi- 
dential developments. 


Plastisol spray facilities 
Installation of complete custom facil- 
ities for the spray application of plas- 
tisol coatings to large industrial tanks 
and equipment has been announced 
by the G-N Equipment Co., Grand 
Rapids, Mich. The fusing oven meas- 
ures 40 by 10 by 12 feet. 


Urethane wood sealer 


A clear urethane finish, claimed to 
effectively seal the wood surface of 
glue-laminated beams with one coat, 
has been announced by Canadian 
Elastileum Ltd., Vancouver, B. C. 

The new finish, Elastileum 100, is 
a two-package system. Equal amounts 
of parts 1 and 2 are mixed prior to 
application. Pot life of the prepared 
mixture is 24 hr. maximum. 

Elastileum 100 coatings and other 
urethane finishes will be produced 
and marketed in the U. S. by a 
newly set up subsidiary, Elastileum 
Inc., in Los Angeles, Calif. 


Skin packaging PE film 

A 3-mil pressure-sensitive polyethyl- 
ene type film, specially formulated 
for skin packaging, has been intro- 
duced by the Flexible Packaging Div. 
of Continental Can Co. The material 
is said to provide excellent adhesion 
to uncoated board, proper drawdown 
and forming characteristics, strength, 
gloss, and transparency. It is also 
said to offer the user significant sav- 
ings in materials’ costs. 

The skin packaging film was devel- 
oped specifically to bond to fibrous 
surfaces and, according to the com- 
pany, has been tested successfully on 
plain chipboard, white patent-lined 
chipboard, white lined kraft, patent- 
coated news back, wood vat-lined 
news back, and double-faced corrug- 
ated board. Applications include auto 
parts and accessories, cutlery, drugs 
and cosmetics, electrical and elec- 
tronic parts, notions, etc. It cannot be 
used for paper or textile products. 
Extremely  heat-sensitive products 
must be shielded during the sealing 
cycle, the company states. 


Metallic coating for PS foam 

A brilliant and reportedly non-inflam- 
mable metallic coating for expanded 
polystyrene foam has been developed 
by Adhesive Products Corp., New 
York, N. Y. Designated Styro-Kote, 
it can be applied by spray, brush, or 
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To meet the new growth spurt 
in plastics... 


MONSANTO’S 
PLASTICIZER 
EXPANSION 


guarantees for years ahead: 


1. Dependable Supply of Plasticizers 


No more shortages! Monsanto’s “‘older”’ plasti- 
cizer plants have been enlarged periodically. 
A new Monsanto facility at Long Beach, Cali- 
fornia, recently started delivery of phthalate 
and adipate esters. An even larger new plasti- 
cizer plant in Monsanto, New Jersey, will soon 
be on stream. 


2. Raw Materials, Too 


We'll start making our own naphthalene, alco- 
hols, and other basic plasticizer ingredients at 
Chocolate Bayou, Texas, in 1962. Further- 
more, we'll boost our output of phthalic 
anhydride upon completion of new facilities 
at Monsanto, New Jersey. 


3. Absolute Quality Control 


Monsanto’s complete control of production from 
raw materials through intermediates to end 
products will assure consistent top quality at 
every stage of production. 


4. Money-Saving Advantages 


Lowest plasticizer costs are assured by 
Monsanto’s total integration into all raw ma- 
terials. Consider these other cost-cutting bene- 
fits: mixed shipments in tank trucks, tank cars, 
or full loads of drums e premixed blends of 
multiple-component plasticizer systems 
e engineering assistance on bulk-handling fa- 
cilities at your plant to reduce labor, spillage, 
and other handling costs e fast deliveries from 
nearby bulk-storage stations. 
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5. Plasticizers for Every Need 


Monsanto makes more plasticizers than any- 
body else (more than 80!)—including such out- 
standing performers as Santicizer® 409 poly- 
meric plasticizer for permanence; Santicizer 
160 for stain-safe floor tile; and Santicizer 141 
for fire retardance, nontoxicity, fast processing, 
and weatherability. As more-demanding per- 
formance requirements arise, Monsanto re- 
searchers develop new plasticizers to meet 
new challenges. 


G. Priceless Technical Assistance 


Monsanto’s Plasticizer Council staff brings 
to bear a total of more than 250 years’ ex- 
perience in plasticizing technology. Day after 
day, in a fully equipped special laboratory, 
they pursue their primary mission: to help 
our customers select plasticizing systems for 
optimum cost/performance. 


MONSANTO CHEMICAL COMPANY 
Organic Chemicals Division 

Plasticizer Council, Dept. 4461-C 

St. Louis 66, Missouri 


Monsanto 


Please rush me a copy of [] “‘Plasticizers ...to Help 
You Grow with Plastics” and Technical Bulletin 
PL-314 on “Bulk Receiving of Plasticizers.”’ 


Name 
Company 


Street 








WET OR DRY 


The WORKHORSE CATALYST 
for POLYMERIZING 
SYNTHETIC RESINS 


Sividol Benzoyl Rrovide 


In dry form, Lucidol Benzoyl! Peroxide 
has long been the quality standard of the industry. 
It is available, for those who prefer it, in wet 
form (20-25% water). The peroxide net weight 
per package is the same. The applications are 
identical — polymerization of vinyl acetate, vinyl 
chloride, vinylidene chloride, methylmethacrylate, 
styrene and unsaturated polyesters — and for 
copolymerizations of the same monomers. 


Write for Data Sheet or Consult 
Chemical Materiais Catalog 
Page 179 for further data. 


WALLACE & TIERNAN INC. 





LUCIDOL DIVISION | }74° Miltery Roos 
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roller to form a flexible, colored me- 
tallic skin. Prime market targets are 
picnic jugs, coolers, flower boxes, etc. 
The coating is available in aluminum, 
gold, and metallic red, blue, green 
and yellow, in 55-gal. drums and in 
l- and 5-gal. containers. 


MC nylon distributor 

Monomer cast (MC) nylon tubular 
bar, rod, and plate forms produced 
by Polymer Corp., Reading, Pa., are 
now being stocked by all seven East- 
ern Seaboard warehouses of Com- 
mercial Plastics & Supply Corp. MC 
nylon plate can be purchased in 
standard thicknesses of % in. 
through 4-in., in 2-ft. widths and 
4-ft. lengths. 


Filament-wound parts 
Filament-wound reinforced plastic 
parts are now offered by Taylor Fibre 
Co., Norristown, Pa. The parts can be 
provided in straight tubes, closed-end 
pressure vessels, and in tapered or 
other geometrical shapes. They can be 
furnished in almost any size required 
in military or industry applications. 
First used in aircraft and missile 
applications, filament-wound _lami- 
nated plastic is finding increased ac- 
ceptance as a means for producing 
strong structural shapes for industrial 
and military uses, The excellent elec- 
trical insulating properties of filament- 
wound parts make them particularly 
attractive for electrical applications 
such as fuse tubes and similar switch- 
gear components and booms for util- 
ity workers on high power lines. Other 
present and potential applications in- 
clude storage and processing equip- 
ment, pressure piping, pressure relief 
equipment, and centrifugal baskets. 


New markets 
for laminates 


Vertical surfaces in commercial build- 
ings represent the newest market area 
for decorative laminates, according to 
Howard W. Grosh, product sales man- 
ager for the Micarta Div., Westing- 
house Electric Corp. 

Operators of apartment houses, ho- 
tels, motels, schools, and other com- 
mercial and institutional buildings are 
finding them the most economical 
material available for wall applica- 
tions, said Mr. Grosh. He cited the 
following new developments to meet 
the “new demands.” 

1. New %p-in. laminate for verti- 
cal surfacing of kitchen and storage 
cabinets, furniture and walls. Stand- 
ard laminate is 4g-in. thick. 

2. New fire-resistant laminate, with 
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Cambridge Surface Pyrometers 
Help CONGOLEUM-NAIRN 
Make Better Floor Coverings 


In Congoleum-Nairn’s Delaware Floor Products Plant, Cambridge Roll 
Pyrometers are used to check the surface temperatures of the polishing 
roll in the processing of vinyl floor coverings. Proper temperature is a 
vital factor in maintaining uniform quality of the product. Because 
they are accurate, quick-acting and rugged instruments, Cambridge 
Pyrometers are widely used in many industries for routine production 


purposes as well as in the laboratory. 
ro 


Send for BULLETIN 194SA / rane, 

fore 3 ' 

Combination and single purpose Cambridge i j 
Pyrometers are descri in Bulletin 194SA. 


CAMBRIDGE INSTRUMENT CO., INC. 
1665 Graybar Bidg., 
420 Lex. Ave., N. Y. 17, N. Y. 


CAMBRIDGE 


ROLL NEEDLE MOLD PYROMETERS 





WE CAN BUILD 
THE PRESS 
YOU NEED 


We specialize in the construction of hydraulic 
presses, either bench or floor, for every purpose in 
the fields of rubber and plastic moulding, laboratory 
testing and graphic arts. Write for circular. 
Complete line of Standard Presses: 

will modify to suit your need. 


j PASADENA HYDRAULICS INC. 
1435 Lidcombe, El Monte, California 
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When the | 
problem 
is 
inorganic 
pigments 
and | 
extenders 
for 
compounding plastics . . . Williams 
invites you to take advantage 
of its 80 years of experience 


Today Williams offers a complete line of inorganic 
pigments and extenders for the plastics industry. 
All have color permanence and chemical stability. 

Here is a representative list of these products. 
PURE RED IRON OXIDES - PURE YELLOW IRON OXIDES 
PURE BLACK IRON OXIDES + PURE BROWN IRON 
OXIDES . PURE CHROMIUM OXIDE GREENS 
PURE HYDRATED CHROMIUM OXIDES + UMBERS 
SIENNAS + LAMPBLACK + ANHYDROUS CALCIUM 
SULFATE + BARYTES + CALCIUM CARBONATES 
Send today for detailed Technical Reports which 
give you complete description of the chemical and 
physical properties of each. Address Depart- 
ment 75, C. K. Williams & Co., 640 N. 

13th Street, Easton, Pennsylvania. 


COLORS & PIGMENTS 





C.K. WILLIAMS & CO. © E. St. Lowis, 1. © Easton, Ps. © Emeryville, Calif, 
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INTERNATIONAL MONEY EXCHANGE 


a | MAY 
7 ope y 


INDICATOR 


Molded in Thermoplastic for Applied Research Corp., Erie, Pa. 


MARBLEHEAD, Mass 
Joseph Leader 

38 Raiph Read 
wrner 4-3484 


DETROIT 35, Mich. 
W. J. Mentgemery Ce. 
16577 Meyers Reed 
Diemend 1-3454 


EAST ROCHESTER, WN. Y. 
Dynetherm, Inc. 

607 West Commercial Street 
Phene: Ludlow 600-80 


MUWAUKEE 13, Wis. 
John Weilend, Jr. 
7105 Grand Parkway 
Greenfield 6-716) 


ARDMORE, Pa. 
Avoetin Ll. Wright Ce. 
?. ©. Bex 561 

1 W. Lencester Ave. 
Midwey 2-5113 


Here is the most compact and useful 
money exchange indicator you ever saw.. 
Molded in thermoplastic, the new Money- 
Matcher is smaller than a pack of regular 
size cigarettes. With the flick of the thumb 
its simple mechanism tabulates exchange 
values from 1 cent to $300 (over 2100 
readings) for currencies of the United 
States and 15 nations of Europe and the 
Continent . . . and it’s so light in weight 
that you can carry it in your shirt pocket 
without knowing it’s there. 

Office equipment dealers, camera shops, 
travel agencies, Armed Forces Post Ex- 
changes, air lines, steamship lines, pre- 
mium houses and manufacturers export- 


ing their products, welcome this simple, 
sturdy device as a real boon to the trav- 
eler. The Money-Matcher is the ideal gift 
for the armed forces and tourists. Cur- 
rency exchange rates are quickly com- 
puted for the United States, Great Britain, 
France, West Germany, Belgium-Lux, 
Switzerland, Greece, Italy, Spain, Portu- 
gal, Austria, Holland, Denmark, Sweden, 
Norway, Israel. 

The Money-Matcher’s 16 exchange rate 
columns, each with 134 readings, on the 
patented scroll, cover in the easiest and 
clearest way ever devised, the compara- 
tive values of every money transaction a 
European traveler might encounter. 


Inquiries Invited—Applied Research Corp., P. O. 1316, Erie, Pa. 


Another unique product in durable, lightweight thermoplastic molded at Quinn-Berry, 
where “The Unusual is Routine.” 


WE FLY TO SERVE YOU FASTER! 


2609 WEST 12TH STREET, ERIE, PA. 
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ATLAS 
Xenon Arc 


Weather-Ometer 


and 
Fade-Ometer’ 


A high pressure Xenon Arc with a 
— radiation distribution ver 
close to that of sunlight is now avail- 
able in the Weather-Ometer and 
Fade-Ometer. 

This new Xenon light source is a 
6000 watt water cooled lamp which 
at a sample distance of 187% inches 
produces a rate of deterioration 
equal to that of noon June sunlight. 

Both machines have automatic 
control of black panel temperature, 
cycles, etc. and are available with 
automatic control of humidity. 

The Xenon lamp is available with 
constant wattage transformers to in- 
sure a uniform radiation intensity 
regardless of variation in line volt- 
age and controls are provided for 
increasing the wattage to compen- 
sate for loss of intensity due to lamp 
aging. Anticipated useful lamp life 
is 2000 hours. Lamp burner tube is 
easily replaceable by the operator. 


Xenon Weather-Ometer” 
$3457.00 up 


A new testing 
machine for fast 
determination of 
the weathering 
qualities of plas- 
tic products. Fully 
automatic oper- 
ation. Sample ca- 
pacity 54 speci- 
mens 3” x 9” in 
size. Weather- 
Ometers manu- 
factured after 
1953 can be con- 
verted from carbon arc to Xenon arc. 





Xenon Fade-Ometer”® $3247.00 up 
For testing color fastness or light aging of 
plastic products. Fuily automatic. Sample 
capacity 140 specirvens 2% x 4% or 70 
specimens 2% x 8 inches. 


Write for complete information 


ATLAS ELECTRIC DEVICES CO. 


4114 N. Ravenswood.Ave., Chicago 13, fil 
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a base that includes asbestos. Mr. 
Grosh described this product as “the 
only high-pressure laminate that is 
currently available with the Under- 
writers’ Laboratories label.” 

3. New Lo-Glare finish for office 
desks, furniture, table tops, wall pan- 
eling, and other applications where 
reflectivity is a prime factor. 

A partition panel for office par- 
titions, dividers in reception rooms, 
washroom separators, and other insti- 
tutional, commercial, and residential 
uses is announced by the Micarta 
Div. of Westinghouse Electric. 

The panels consist of Styrofoam 
(Dow) core with surfacing of 
decorative laminate. The  sand- 
wich is made by gluing 4g-in. Micarta 
to both sides of the core. It is trimmed 
after gluing to remove the glue bead 
and square the edges. The partitions 
are simple to install and adjust, with 
custom cutting at the site of installa- 
tion. The panel with Styrofoam core 
is recommended especially for any off- 
the-floor application. Weight of a 
panel 1% in. thick is about 2.25 Ib. 
per sq. foot. 

Another panel, chipboard core, is 
recommended for any floor-to-ceiling 
application. Weight of this panel, 154 - 
in. thick, is 4.78 Ib. per sq. foot. 


Expansion 


Koppers Co. Inc. has dedicated a new 
research center at Monroeville, Pa. 
Erected on a 176-acre site at a cost 
of $8.5 million, the new facility will 
house the basic research operations 
of all the company’s divisions, includ- 
ing that of the Plastics Div. About 
one-third of the structures planned 
for the center have been completed. 
When all construction is finished, 
about 1500 research people are ex- 
pected to be employed at that site. 

Most of the research activity con- 
ducted earlier at the Verona installa- 
tion has been transferred to the new 
location. Verona will now concentrate 
mostly on pilot plant work. Activi- 
ties at the Kobuta plant, devoted pri- 
marily to plastics customer service, 
will remain unchanged. 

According to Koppers’ spokesmen, 
plastics research effort at the new in- 
stallation will be directed primarily 
to development of new polymers as 
well as the improvement of properties 
of existing ones. 


Catalin Corp. of America has ac- 
quired all the assets of Lebec Chemi- 
cal Corp., Paramount, Calif. Lebec 
manufactures a variety of synthetic 
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Now...closer temperature control 
of plastic fabricating equipment... 
with SUPER-TROL 


high temperature cooling 


AUTOMATICALLY HOLDS TEMPERATURES WITHIN :t°F 


SUPER-TROL was designed specifically for the plastic fab- 
ricator. For injection molding, vacuum forming, blow mold- 
ing, film extrusion, and film laminating. It lets you pick 
your temperature and hold it automatically within 1 F . . . 
adjusts with a single knob . . . saves electricity and water 

. responds with speed. Your product quality is pro- 
tected, assured, maintained. 
Utilizing the principle of High-Temperature-Cool- 
ing*, SUPER-TROL achieves close-limit temperature 
control through a closed-circuit water circulating 
system employing high-velocity, high-capacity 
pumps and heat exchanger controlled by an exclu- 
sive, patented electrical temperature regulator. 
Completely flexible and versatile, SUPER- 
TROL can be hooked up to any plastic fab- 
ricating equipment quickly and easily. 
SUPER-TROL is available in a wide range 
of sizes, capacities, and temperature ranges. 
Larger capacity models, models with sepa- 
rate free-standing control panels, air- 
operated models, and models operating on 
other than standard voltages are a few of 
the special SUPER-TROL units that can 
be supplied on request. Our engineering 
staff is available for consultation on any 
special equipment. 


*Conventional methods of cooling introduce cold water directly 
into the ont system to remove excess Btu's. Overcooling 
at the inlet end of the circulating system and undercooling at the 
outlet end result in uneven temperatures across the plate or roll 
— and spoiled work. SUPER-TROL’s High-Temperature-Cooling 
method is basically the use of circulated water at only a few 
po oy lower than design temperature pumped at high rate, 
rather than the use of cold water, to cool. Because the difference 
between desired temperature and circulating water temperature 
is slight, the tendency to overcompensate is drastically reduced 
and cooling is uniform. Thus it is possible to maintain a much 
closer degree of thermal accuracy, and more even temperatures, 
throughout the plate, mold, or roll. 


NEW BULLETIN 

AVAILABLE! 

Full specifications and applications 

information on SUPER-TROL are contained in Bulletin 100. 
Write for your free copy. 


7827 


SUPER-TROL MANUFACTURING CORP. @=1E1.)4-Bg-lele 


635 MADISON AVENUE, NEW YORK 22, N, Y, 
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FINE ORGANICS 
ADDITIVES 


SOLVE YOUR PLASTIC 
PROBLEMS — FROM 
SLIP TO STATIC 


° make extrusion easier — increase rate up to 25%! 
a produce quality products easier — at lower cost! 
> 


et low concentrations mean greater economy! 
. 


Specify FINE ORGANICS ADDITIVES for... 
POLYPROPYLENE * POLYETHYLENE * POLYVINYL * NYLON 


® RAM for Polypropylene 


a new highly purified slip agent witn high 
temperature stability, recommended for 
Polypropylene, Polyethylene and lamination of 
Polyethylene. In injection molding as an aid in 
mold release As an anti-static agent 

FDA APPROVEL 


@ SLIP-EZE for Polyethylene 


reduces static, tackiness, blocking — increases 
Polyethylene extrusion 15% to 25%. Recom- 
mended for extrusion and molding — wherever 
quality specifications require precise slip and 
reduced static charge. No discoloration or 
greasy feel. Gives your finished products an 
attractive gloss. FDA APPROVED. 


® VYN-EZE for Polyvinyl 


combination 
films, sheeting 


9 and anti-block addititive for 
and tubing. VYN-EZE produces 
greater efficiency and speed in the w nding 
handiing and converting of Vinyls gives you 
a new standard for improved clarity along with 
anti-tacking characteristics. FDA APPROVED 


@ STAT-EZE for Nylons, 
Synthetic blends and Wool 


overcomes static accumulation on carpeting. 
Also recommended for undergarments, uphol- 
stery goods and dresses made from synthetic 
fibers. Easy to apply by spray, sponge or 
immersion. Tenacious and hard to rub off. 


Write for prices and technical information 
to Dept. MP-10 


FINE ORGANICS, INC. 
205 MAIN ST., LODI, NEW JERSEY 
Telephone: GRegory 2-6800 @ Coble Address: MOLCHEM 


Headquarters for Custom synthesis; 
bench, pilot, and production scale. 
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resins which fit in with Catalin’s urea, 
phenolic, cresylic, resorcinol, mela- 
mine, and acrylic resins produced in 
its three existing plants at Fords, 
N. J.; Calumet City, Ill.; and Thomas- 
ville, N. C. This fourth facility is ex- 
pected to strengthen Catalin’s com- 
petitive position on the Pacific Coast. 
John C, Plummer, president of Lebec, 
was elected a director as well as a 
vice president of Catalin Corp. 


The Borden Chemical Co. has com- 
pleted two new chemical plants, one 
in Pilar, Argentina, and the other in 
Cali, Colombia. 

The Cali operation, an addition to 
the existing facilities of Cia. Quimica 
Borden S.A., is designed to produce 
6.6 million Ib. of resins of the urea, 
phenolic, and resorcinol types, and 
13 million lb. of formaldehyde an- 
nually. The Pilar plant, an addition 
to Cia. Casco S.A.LC., will produce 
substantially the same products and 
quantities. The new Latin American 
plants are operated under the direc- 
tion of Borden Chemical’s Interna- 
tional Div. 


Texaco Inc. has announced plans to 
build a new  multi-million-dollar 
naphthalene plant with a production 
capacity of 100 million lb. per year at 
its refinery in Port Arthur, Texas. 
Naphthalene is used for making 
phthalic anhydride, a key ingredient 
in the production of plasticizers, poly- 
ester resins, surface coatings, etc. The 
new plant is scheduled to go on 
stream by or before 1963. 


Burton Mfg. Co., Northridge, Calif., 
has acquired Technical Plastics Inc., 
San Mateo, Calif., which will operate 
as a division of Burton. Burton Mfg. 
produces electronic components for 
aircraft and space vehicle instrumen- 
tation, and medical equipment. To 
these, Technical Plastics adds products 
and capabilities in extreme-tempera- 
ture plastics with missile applications. 


Plastics Corp. of America Inc., Min- 
neapolis, Minn., has acquired as its 
third plastics operation, Cole Rubber 
& Plastics Inc., Palo Alto, Calif. The 
new acquisition specializes in proto- 
type development and small custom 
production runs of “exotic” plastics 
for aircraft, missiles, electronics, and 
other industrial and military uses. In 
announcing the acquisition, Sven K. 
Moxness, PCA president, said that a 
new plant will be built for Cole Rub- 
ber & Plastics on a 7-acre tract in 
Santa Cruz, Calif. Construction will 
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famco-fiber decorative mats 
offer new sales appeal 
for plastic products... 


FOR FREE 
SAMPLE 


unlimited design opportunities 
from one source... J@MCO inc. 


[f fresh new designs can enhance your plastic products, 
famco-fiber decorative mats can help. Famco, with its 
8-acre plant and R & D facilities, is equipped to do a 
custom job for you—from the design of the patterns 
right on through delivery of the finished mats. 

Design possibilities are unlimited. Cotton, even me- 
tallic, threads can be incorporated into the pattern. And 
famco-fiber mats add strength as well as beauty to your 
product because all mats are made of continuous strands 
of glass fiber filaments—no bits and pieces. 

Famco-fiber decorative mats are available in standard 
widths of 42, 48 and 60”, and come in rolls 110 feet long. 
Phone, write or wire for more information or send for 
free sample pictured above. 


6200 STRAWBERRY LANE * LOUISVILLE, KENTUCKY + EMERSON 8-6521 aginco 
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FOR STEAM AT 
PRESSURES 
TO 900 PSI 


.OR HIGHER! 


VAPOR 


MODULATIC 


WATER TUBE BOILER 


CHECK THESE ADVANTAGES: 


FITS ANYWHERE. Compact design 
takes only 40 ft. of floor space 

. can be installed in unused cor- 
ners, aisles, balconies, on roofs. 
LOW INSTALLATION COST. Delivered 
completely wired and assembled 
on its own base plate. Fits through 
average plant doors ... no wall 
removal necessary. Needs no spe- 
cial foundations or stacks. 


LOW OPERATING COSTS. Fully 
automatic push-button operation. 
Modulating controls follow steam 
demand, produce steam only as 
needed, don’t waste fuel. Burns 
oil, gas, or both fuels. 

IDEAL FOR MULTIPLE UNIT INSTALLA- 
TION. For widely-varying steam 
requirements, two or more Modu- 
latics can be operated with a sin- 
gle modulating control. Units are 
cut into the line as required, auto- 
matically shut down as steam de- 
mand slackens. 


CONFORMS TO ASME and other 
codes. 


WIDE RANGE OF SIZES. 18 to 150 hp. 
Pressures to 900 psi or higher. 
(Lower pressures also available.) 


Our engineering department wel- 
comes any opportunity to help you 
plan your steam system needs. No 
obligation. 


VAPOR 
CORPORATION 


80 East Jackson Boulevard 
Chicago 4, Illinois, Dept, 73-3 
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begin in the near future and the com- 
pany plans substantial expansion in 
personnel as well as in plant facili- 
ties. PCA was organized in 1960 as 
a parent company for a group of 
technically oriented plastics produc- 
ing firms to be acquired through mer- 
ger or acquisition. 

Jerome Formo named vice-presi- 
dent, R & D, of PCA. 


Houdry Process Corp., Philadelphia, 
Pa., is constructing a second plant 
at Paulsboro, N. J., which will more 
than double its production capacity 
for Dabco (triethylenediamene), a 
foam catalyst introduced by Houdry 
three years ago. In addition to the 
plant, an 11,000-sq.-ft. warehouse is 
also being erected at the Paulsboro 
site; the warehouse is scheduled for 
completion by the end of this month, 
however, the plant will not be ready 
until the end of this year. 


Trend Manufacturing Inc., Braden- 
ton, Fla., has announced the purchase 
of the Blow Molding Div. of Florida 
Plastics Inc. All operations of Trend, 
which include sheet extrusion, con- 
tinuous vacuum forming, blow mold- 
ing, and urethane foaming, will now 
be located on Highway 301, one mile 
north of the Sarasota-Bradenton Air- 
port. The company also announced 
the election of Walter C. Lyklema as 
president and William B. Minteer as 
executive vice-president. 


Lawter Chemicals Inc., Chicago, Ill. 
has opened a new 7000-sq.-ft. plant at 
Rexdale, Ont., Canada, to produce 
fluorescent pigments. The plant is 
owned and operated by a subsidiary, 
Lawter Chemicals (Canada) Ltd. It is 
the first Canadian plant of the parent 
firm which operates four plants in the 
United States. 


Pangborn Corp., Hagerstown, Md., 
has established a new department de- 
voted to the manufacture and market- 
ing of special rubber and plastics fin- 
ishing machines and equipment. Wil- 
liam A. McCormick Jr., formerly 
branch sales manager in Boston for 
the Industrial Div., American-Stand- 
ard Corp., has joined the Maryland 
firm to head the new department as 
its manager. 


Cabot Corp., Boston, Mass. and 
Acheson Industries Inc., Port Huron, 
Mich., have announced an agreement 
whereby Cabot will acquire the busi- 
ness and manufacturing facilities of 
Acheson Dispersed Pigments Co. of 
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the variety and quality 


Cotton Broken Twill 


TORS wap EEO n CT ~ ret: 


Cotton Chafer 


~— —_—_—- 


Welkote Filament Nylon Knit Kote ° 


Shown here is just a tiny sample of the many quality base fabrics 
offered by Wellington Sears for both plastic and rubber coating. 
The entire selection is more complete and up-to-the-minute than 


can be found anywhere else in the textile industry. 


There are wovens, non-wovens and knits in cotton and syn- 
thetics for every coating application. All are continuously 
proving themselves—in a variety of uses ranging from air- > 6 
supported domes and collapsible fuel tanks to luggage, uphol- Exe 
stery and garments. FIRST In Fabrics For Industry 
Leading companies at home and abroad rely on the century- For Coated Materials, High and Low Pressure 


long experience of Wellington Sears in supplying fabrics to Laminates, and other Reinforced Plastics Products 


industry. When you have a problem, call on us. And, in the Wellington Sears Company, 111 West 40th St., N.Y. 18, N.Y. 
meantime, write for our free illustrated booklet “Fabrics Plus,” Akron + Atlanta + Boston + Chicago + Dallas + Detroit 


Dept. K-10. Los Angeles + Philadelphia » San Francisco 
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but you never saw 
anything so sharp: 
TIME IS MONEY 


AND BOMB-LUBE Makes Every Min- 
ute Pay Off because BOMB-LUBE 
MOLDS MORE SHOTS PER MACHINE 
HOUR! Because of its exclusive, 
rich, patented formula, Bomb- 
Lube delivers more releases in less 
time and with fewer applications, 
than any other product. Your 
profits are “insured” against down- 
time losses, against stuck pieces or 
sprues. For a higher- r..§ 
rate of profit, you 
needthehighest-rated \v Rite, 
release in the indus- / ' 
try: BOMB-LUBE. fd 
Send for FREE 20 oz. Donb-Lube 
sample (on your Com- ea—_- 
pany Letterhead, please) NON 


if you haven't tried 


BOMB-LUBE. 


PRICE-DRISCOLL CORPORATION 
75 Milbar Blvd., Farmingdale, N. Y. 


WEST COAST DISTRIBUTORS 
WEST COAST PLASTICS DISTRIBUTORS, INC. 
9014 Lindblade St., Culver City, Calif. 
EXCLUSIVE EXPORT REPRESENTATIVES 


OMNI PRODUCTS CORP. 
460 Park Ave. S., New York 16, N. Y. 
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Philadelphia, Pa., and its subsidiaries 
and affiliates in Orange, Texas; Xenia, 
Ohio; and Dukinfield, Cheshire, Eng- 
land, which will now become divisions 
of Cabot. The acquisition is expected 
to strengthen ADP’s position in the 
carbon black-thermoplastic resin dis- 
persion field and enable Cabot to 
pursue commercial development of 
its line of crosslinkable polyethylene 
compounds. 


The Kordite Co., producer of poly- 
ethylene and polypropylene films for 
packaging, agricultural, and industrial 
applications, has announced plans 
for a 28,000-sq.-ft. warehouse, the 
second to be constructed this year at 
the company’s Macedon, N. Y. plant. 
Completion of the two new ware- 
house structures and Kordite’s $3 
million, 40,000-sq.-ft. research center 
will provide more than % million 
sq. ft. of manufacturing, research, 
and storage facilities. 


Martin Plastics Inc., custom extruder, 
from Linden, N. J., has moved to its 
new 40,000-sq.-ft. building at 351 
Oliver St., Newark, N. J. The move 
coincides with a broadening of activi- 
ties; in addition to its extrusion op- 
eration, the company will now also 
do custom molding of expandable 
styrene products and wire and cable 
coating and wrapping. Richard Fisher 
heads operations at the new plant. 


Eberly Dynamics Inc. has announced 
purchase of Protective Plastic Co., 
Bedford, Ohio, manufacturer of fi- 
brous glass reinforced plastic ducts, 
stacks, hoods, and tanks for the 
processing industries as well as for 
chemical laboratories. 


Pioneer Plastics Corp., producer of 
laminated plastics with plants in San- 
ford, Me.; Salem, Mass.; and Los 
Angeles, Calif., has established a new 
distributing company in Atlanta, Ga., 
to handle the company’s Pionite lami- 
nated plastics and building products. 
The new firm, Pioneer Plastics Dis- 
tributing Corp., will occupy a 20,- 
000-sq.-ft. building and will operate 
as a division of Pioneer Plastics Dis- 
tributing Corp. of Chicago, a wholly- 
owned subsidiary of Pioneer Plastics 
Corp. The Chicago subsidiary also 
operates a Detroit div., and a New 
York distributing outlet is contem- 
plated for the future. 


N.V. Koninklijke Stearine Kaarsen- 
fabrieken “Gouda-Apollo”, Gouda, 
Holland, has announced formation of 
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Plastics Scrap 

Surplus Molding Powder 

Off-specification Resins 
and Compounds 


" oOCh a.ne 
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a subsidiary company, Witco-Gouda 
Stearaten N.V., that will produce me- 
tallic stearates under license from 
Witco Chemical Co. Inc., New York, 
N.Y. The Witco-Gouda plant, under 
construction on the site of Gouda- 
Apollo, is expected to be put on 
stream within a few months. 


Mobay Chemical Co. has announced 
plans to construct a large research 
center in suburban Pittsburgh. The 
complex of new buildings will con- 
tain about 50,000 sq. ft. of functional 
area which will house general re- 
search facilities, customer service 
laboratories, administrative offices, 
and a technical library. 


Mesa Plastics Co., Los Angeles, Calif. 
producer of diallyl phthalate, epoxy, 
and alkyd thermosetting molding 
compounds, has started operations at 
its new Eastern plant located at Co- 
piague, N. Y. Production and ware- 
housing facilities at the new plant 
occupy 16,000 sq. ft. and will service 
Mesa’s customers in the East and 
in the Midwest. 


New companies 
Champlain-Zapata Plastics Machinery 
Inc., Caldwell, N. J., has been formed 
to producé a line of automatic mold- 
ing machinery for expandable poly- 
styrene, including integrated pre-ex- 
pansion and finished parts handling 
equipment. Robert H. Gow is presi- 
dent; Harvey Eisenberg, ‘director of 
marketing; Vincent Carter, chief en- 
gineer; and Frank Lambert, director 
of research. 


Electrocal Inc., with headquarters in 
Canton, Mass., has been formed to 
make and: market a recently intro- 
duced vinyl-marking transfer process. 
The corporation is headed by Ridgely 
Shepherd Jr., president; John B. 
Crawford, executive vice-president; 
and William Blair, v.p., sales. 


Deceased 

Robert M. Aude, 47, president of the 
Heyden Chemical Div. of Heyden 
Newport Chemical Corp., died Au- 
gust 20 at his home in Upper Saddle 
River, N. J., after a short illness. 


A. J. Fisher Jr., 47, executive vice- 
president, Metal & Thermit Corp., 
died August 11, at Norwalk Hospital, 
Norwalk, Conn. 


Charles Muehlstein, 73, former vice- 
president and director of H. Muehl- 
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Speed up/| production cycle... 


. with BENZOFLEX PLASTICIZERS. BENZOFLEX is the proven 
low temperature fusing plasticizer with high solvation. Run molders 
and extruders at lower temperatures . . . and reap the extra margin 
of profit. Put BENZOFLEX to work for you with . . . low temperature 


fusing . . . flexibility . 
performance. 


BENZOFLEX PLASTIQIZERS 


Benzoflex 9-88 is a 
offering significant 
of highly filled viny 


extrusion. Be 


vinyl acetate emulsio: 
be used to advantage 
in hot-melt adhes 
particularly usebl 
resins, especially in 
Benzoflex P-600 is 
phenol- formaldehyde 
powering agent in syn 
more information 
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Outstanding 


"Polyewee” 


To obtain superior properties use “Polycure”. This new series 

of cross linkable polyethylene compounds is a major advance- 

ment for the plastic industry from Cooke. Available in a wide 

range of colors as well as blacks. Check these features for your 

next application 

e Heat stability and ageing 

e High and low tempera- 
ture resistance 

e Abrasion resistance 

e Ozone resistance 

e Unusual toughness 

e Weather resistance 


« Electrical properties 

e Stress crack resistance 
« Moisture resistance 

« Chemical resistance 

e Impact resistance 


e Compact and light 
weight construction 


Specialized colors are available for use with natural and 
synthetic rubber, vinyl, butyl and styrene. Also for manufacturers 
requiring custom compounding of rubber and plastics, Cooke 
offers a reliable calendaring or extrusion contract service. 


Further information or technical assistance 
available upon request. 


CTS Colo Chunical Co 


GArden 5-5935 Hackettstown, N. J. 


_|Finish Plastic Products 


AUTOMATICALLY —With 
Either One or Both of These 


NASH 


Rotary Finishers 





Flash Lathe 






An avtomotic muti- 
spindle Rotary Finisher 
that performs ALL these 
operations: 









@ DE-FLASHES 
© BUFFS 
© POLISHES 
® ABRADES 
®@ GROOVES 
© TRIMS © CRIMPS 
® GRINDS 














Accommedates circular 
moldings up to 4," in 
diameter, 8” in height. 
Continveys and inter- 
mittent operation. 





























Remove 


FLASH 


Faster... 







From Melamine 
Dinner Ware 


ROTARY EDGER No. 116 


Perfect finish—12 to 36 pieces per 
minute. 3” to 11” die moldings. 
Fast, automatic, accurate. Edges 








finished by fina! buffing bell. 



















WRITE for complete Bulletins covering NASH 
No. 193 Flash Lathe and No. 116 Rotary 
Edger. 


J. M. NASH 


Company, Incorporated 


129 Jackson Street, Oshkosh, Wis. 
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stein & Co. Inc., died August 13, in 
Chicago, Ill. 


John L. Patten, plant superintendent, 
Michigan Panelyte Molded Plastics 
Div. of St. Regis Paper Co., died 
July 31, of a heart attack. 


Coming events 


Plastics groups 

Nov. 1-3: S.P.E. 1st Southwestern 
Packaging exhibition in conjunction 
with North Texas Section, Retec on 
“Plastics in Packaging,” Sheraton- 
Dallas Hotel, Dallas, Texas. 


Nov. 15: S.P.E. New York Section 
with cooperation of Vinyl Plastics 
PAG, Retec on “Vinyl Plastics in 
the Household,” Statler-Hilton Hotel, 
New York, N. Y. 


Dec. 1: S.P.E. Cleveland Section, 
Retec, “Screw Injection Molding,” 
Sheraton Cleveland Hotel, Cleveland. 


Dec. 7, 8: S.P.I. 9th Plastic Film, 
Sheeting, and Coated Fabrics Confer- 
ence, Pierre Hotel, New York, N. Y. 


Dec. 9: S.P.I.-S.P.E. Midwest Sec- 
tions, Annual Christmas Party, Grand 
Ball Room  Pick-Congress Hotel, 
Chicago, Il. 


Jan. 30-Feb. 2, 1962: S.P.E. 18th An- 
tec on “Plastics Revolutionize De- 
sign,” Penn-Sheraton Hotel, Pitts- 
burgh, Pa. 


Feb. 6-8: S.P.I. 17th Reinforced Plas- 
tics Div. Conference, Edgewater 
Beach Hotel, Chicago, Il. 


May 19-29: Europlastique 62, Porte 
de Versailles, Paris, France. Contact: 
Paul Thevenin, Secretariat d’Euro- 
plastique, 10 Rue du Mont Thabor, 
Paris 1¢. 


Other groups 

Oct. 31-Nov. 2: 10th Canadian Na- 
tional Packaging Exposition, Auto- 
motive Bldg., Exhibition Park, 
Toronto, Canada. 

Nov. 7-10: Packaging Machinery 
Mfrs. Institute Show, Cobo Hall, De- 
troit, Mich. 


Nov. 27-Dec. 1: 28th Exposition of 
Chemical Industries, Coliseum, New 
York, N. Y. 


Dec. 5-7: Building Research Institute 
Fall Conferences, Shoreham Hotel, 
Washington, D. C. 


Jan. 15-19, 1962: 36th National 
Housewares Exhibit, McCormick 
Place, Chicago, Ill._—End 
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lf these color samples look the same, 
you need the COLOR-EYE® colorimeter 


.. A0F 
precise 
color 
control 


The two samples look the same to many people . . . and they 
may to you. Actually, they’re quite different in their color 
composition. That’s one reason why, for precise color control, 
Color-Eye can be your most important investment. 





In one instrument, IDL has combined a colorimeter with an 

abridged spectrophotometer. This unique combination of meas- 

urement techniques enables you to maintain precise color 

control, establish your own color standards and even conduct 

special analytical color research. 

Color-Eye gives you: 

ea fast, accurate comparison of production colors with color 
standards. 

© a means of controlling color quality on incoming raw materials. 


e the data from which color corrections can be made... manually or 
by computer. 


® a color memory — it “remembers” colors, prevents drift of stand- 
ards; minimizes the need for secondary color standards. 

Bulletin CE1160 describes Color-Eye in full detail. Write for 

your copy today. 


. . 


INC. 


INSTRUMENT DEVELOPMENT LABORATORIES, 


65 MECHANIC STREET. ATTLEBORO. MASS. 
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Firms and personne! in the news—what they're doing. . 


Goodyear Tire & Rubber Co.—Films 
& Flooring Div.: G. E. Lewis, former 
film sales rep., Cleveland, Ohio, 
transferred to West Coast dist. as 
Plastic Film & Sheeting sales rep. 
R. E. Barr transferred from Akron to 
Cleveland as Plastic Film & Sheeting 
sales rep. in that area. He is succeeded 
in Akron by D. Estes, who was trans- 
ferred from the Foam Products Div. 


Du Pont Co.—Polychemicals Dept: 
Milton J. Roedel, mgr. marketing 
section for Delrin acetal resin pipe, 
transferred to Development Dept. 
Robert A. Kellar, marketing mgr. for 
Teflon fluorocarbon resins replaces 
Dr. Roedel. Albert A. Pavlic, mgr. 
plastics sales section, becomes mar- 
keting mgr. for Teflon. R. Jack Man- 
ning, asst. mgr. plastics sales, suc- 
ceeds Dr. Pavlic. 


F. J. Stokes Corp., Philadelphia, Pa., 
established a West Coast facility in 
Pasadena, Calif., to provide tech. 
service and stock standard items of 
equipment for vacuum processing, 
molding, tabletting and compacting. 
F. Theodor Hahn appointed dist. mgr. 
in charge of the new facility, with 
Albert V. Bicknell as sales engineer 
for the company’s Press Equipment 
Div., James A. Fox as sales engineer, 
Vacuum Equipment Div., and John 
A. Kershaw as dist. service engineer. 


Wallace & Tiernan—Lucidol Div., 
R & D Laboratory: Dr. Orville L. 
Mageli named research mgr., Dr. 
David G. Guthrie, supv. product and 
process development, and Dr. Arthur 
I. Lowell, supv. application research. 


Flexible Products Co., Marietta, Ga., 
has expanded its vinyl formulating 
operations to include vinyl solvent 
solution and emulsion systems, epoxy 
compounds, and urethane components 
for coatings, elastomers, and foams 
Joe McCormick and Peter Blom 
named sales engineers for the entire 
product lines, and Martin Kovarik 
named product mgr. for the company’s 
urethane materials. 


Koppers Co. Inc., Pittsburgh, Pa.: 
John S. Atwood appointed asst. to 
v-p, Plastics Div. B. R. Sarchet named 
head of the newly established Panel 
Dept. Previously the company’s build- 
ing panel activities had been operated 
within the Plastics Div. 


Armstrong Cork Co.—Packaging Ma- 
terials Div.: V. A. Game, formerly 
mgr. metal and molded cap sales, 
named mgr. of plastic container and 
closure sales. This dept. includes com- 
pression-molded closures, injection- 
molded closures and _ containers, 
blown plastic containers, and other 
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plastics specialties. William H. Pow- 
ers, formerly coordinator of plastics 
commercial development, has been 
named asst. mgr. 


The Borden Chemical Co.: Otis W. 
Fortner appointed works mgr. of the 
vinyl acetate and methanol plants lo- 
cated at Geismar, La. The two plants 
are under construction and scheduled 
for completion in 1962. William E. 
Driscoll named Midwest dist. sales 
mgr., Polyco Monomer Dept., with 
offices in Elmhurst, III. 


Hercules Powder Co., Polymers 
Dept.: James W. L. Monkman named 
to newly created post of dir. of sales 
for plastics. The following dist. mgrs. 
appointed for plastics sales: Charles 
A. Borton, Cleveland, Ohio; John L. 
McKeen, Chicago, Ill.; Paul J. Metz- 
ger, West Coast; Daniel G. Welsh, 
Cincinnati, Ohio; Robert R. Stover, 
New York, N. Y. Materials manu- 
factured and sold by the Polymers 
Dept. include Pro-fax polypropylene; 
Hi-fax high-density PE, and Penton 
chlorinated polyether. 


Shell Chemical Co.—Plastics & Res- 
ins Div.: R. M. Maybee named megr., 
plastics tech. service at Union, N. J. 
lab., assisted by V. O. DeCoster as 
supv. tech. service—olefins, and 
P. M. Ciofalo as supv. tech. service 
—polystyrene. R. E. Brown appointed 
tech. service supv.—tresins, and F. T. 
Watson, sr. technologist. 


Union Carbide Plastics Co.: William 
C. Nissen assigned as project megr., 
polypropylene, new products market- 
ing dept. Quentin Nelson & Co., 
Houston, Texas, appointed sales agent 
for protective and decorative paint 
industry in the state of Texas. 


Allied Chemical Corp.—Plastics Div.: 
Robert F. Traflet appointed product 
mgr. of A-C polyethylene. Dr. Regi- 
nald F. Webb named dir. of research, 
with headquarters in Morris Town- 
ship, N. J. 

General Chemical Div.: Robert A. 
Miller appointed sales mgr. for Aclar 
fluorohalocarbon film and Capran 
polyamide film, both recent develop- 
ments of Allied Chemical research. 
Charles B. Miller and Dr. Curtis B. 
Hayworth named asst. tech. dirs. 

Barrett Div.: Don A. Proudfoot 
named gen. marketing mgr.; Joseph 
W. Donegan, megr., tech. service; 
Richard K. Eberts, mgr. development 
research; Robert L. Harris, mgr. lab. 
research; and Frank P. Maxwell, mer. 
development engineering. 


DeBell & Richardson Inc., Hazard- 
ville, Conn.: The following specialists 
appointed to Plastics R & D Labora- 


. and where 


tories: Herbert A. Ehrenfreund, proj- 
ect engineer, packaging development 
with emphasis on foamed materials 
and processes. J. Robert Fisher, sr. 
project engineer, product develop- 
ment. Dr. Dudley M. Gallagher, sr. 
chemist, specialist in organic synthe- 
sis and polyester fibers. B. J. Skow- 
ronski, sr. chemist, specialist in elas- 
tomer compounding; and Henry C. 
Winiarski, sr. chemist, compounding. 


Flexible Tubing Corp. has opened a 
sales and engineering office in St. 
Louis, Mo., headed by F. Richard 
Krabbe. Company headquarters are 
in Guilford, Conn., with a branch 
plant in Anaheim, Calif., and sub- 
assembly facilities in Hillside, Ill. 


Enjay Chemical Co.: Joseph W. 
Calby named mfg. coordinator, Plas- 
tics & Resins Div. W. L. Van Nos- 
trand, Jr. joined Enjay Laboratories, 
Linden, N. J., to conduct application 
and tech. service work on Buton 
thermosetting hydrocarbon resins. 


Foster Grant Co. Inc.—Plastic Sales 
Div.: Frank H. Wilson named prod- 
uct mgr., nylon film, sheet, and mono- 
filament in Leominster, Mass. office. 
Frank C. Donofrio named sales rep., 
working out of Berea, Ohio, branch 
office. Robert H. Simon joined the 
New York sales branch. 


Bemis Bro. Bag Co.: F. G. Bemis, Jr. 
elected v-p. He will continue as dir. 
of allied operations, responsible for 
the company’s Visinet Mill, paper 
specialty and plastic packaging plants, 
and will headquarter at gen. offices 
in Boston, Mass. 

Air Formed Products Corp., sub- 
sidiary of Bemis Bro. Bag Co., pro- 
ducer of blow-molded containers and 
industrial shapes: Walter Conway 
heads newly opened sales office in 
New York, N. Y. John S. Whitney 
named Western regional sales mgr. 
with headquarters in Chicago, Il. 


Owens-Illinois Glass Co.: F. D. Mac- 
Iver Jr. appointed to newly created 
position of gen. dist. mgr., Closure 
and Plastics Div. sales. G. P. Mead 
Jr. succeeds Mr. Maclver as Chicago, 
Ill. dist. sales mgr. H. M. Powell Jr. 
named mgr. of a new sales dist. in 
Atlanta, Ga. area. 


Thatcher Glass Mfg. Co. moved its 
plastic tube manufacturing plant from 
Nashua, N. H., to its more central- 
ized plant at Muscatine, Iowa, where 
it also maintains its Celon closure 
div. plant. Henry E. Griffith, v-p in 
charge of plastic container marketing 
will direct sales from New York 
exec. offices. 


Thatcher has licensed Peerless 
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Tube Co., mfr. of collapsible metal 
tubes and aluminum aerosols, to pro- 
duce polyethylene, vinyl, and poly- 
propylene squeeze tubes currently 
manufactured by Thatcher’s plastic 
tube div. 


FMC Corp.: Theodore R. Hopper 
appointed to the epoxy application 
group at the company’s Princeton, 
N. J.. R & D laboratories. 


Hydro Chemicals Inc. has opened a 
new manufacturing plant and offices 
in Los Angeles, Calif., for production 
of high-density PE containers, bot- 
tles, and jars. Sam Melcher named 
dir. of Western operations. 


Johnston Industrial Plastics Ltd., 
Toronto, Ont., named distributor for 
Plexiglas by Rohm & Haas (Canada) 
Ltd., and for Seilon polyolefin sheet- 
ing products by the Plastics Div. of 
Seiberling Rubber Co., Newcomers- 
town, Ohio. 


The Blane Corp., Canton, Mass. mfr. 
of vinyl and PE compounds and color 
concentrates: Stanley J. Trykowski 
appointed tech. dir.; Summer Levin 
named megr., plant operations. 


Tube Turns Plastics Inc., Louisville, 
Ky., mfr. of injection-molded fittings 
and components for plastic pipe: T. S. 
Bushnell promoted to new position of 
sales mgr., special products. James 
L. Sheehy succeeds Mr. Bushnell as 
Midwest dist. mgr. in Chicago, and 
Cliff M. Springmeier succeeds Mr. 
Sheehy as West Coast northern dis- 
trict mgr. in San Francisco. 


Lenox Plastics Inc., St. Louis, Mo.: 
D. C. Johnson and Robert H. Dewalt 
of Johnson-Dewalt Co. appointed 
exclusive sales reps. for Lenox mela- 
mine dinnerware. 


Apex Tire & Rubber Co., Pawtucket, 
R. L., established a Color Div. for 
manufacture of color concentrates for 
vinyl processors. The new div. will 
complement the company’s present 
activity as producer of vinyl com- 
pounds for extrusion and molding 
operations. 


The Heminway & Bartlett Mfg. Co., 
New York and Watertown, Conn., 
named sole selling agent in U. S. and 
Canada for Lamart Corp., Clifton, 
N. J., processor of metallized products 
made from Mylar. 


Synthane Corp., Oaks, Pa., mfr. and 
fabricator of industrial laminated 
plastics, established a St. Louis, Mo.., 
sales office with A. J. Rouse as fac- 
tory rep. David Garrison named Phil- 
adelphia dist. sales mgr. 


Industrial Plastic & Engineering Co., 
Orange, N. J., molder and fabricator 
of Kel-F, Teflon, nylon, phenolics, 
and other plastic products in sheets, 
rods, tubes, etc., has opened a branch 
plant in Venice, Calif., to serve the 
11 Western states —End 
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Petro-Tex Chemical Corporation 
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LAMINATOR EMBOSSER 
For Plastic and Poly Film 
WITH VALLEY PRINT 
UNIT and/or GRAVURE 
PRINTING HEAD 

in tandem 


@ Laminates, Embosses and Valley Prints in 1 operation 


Surface Prints two colors, Embosses and Laminates in 1 operation 


@ Easiest to use quickest roll changes ompensator for easier winding on ' 

of new roll rapid unwind with tension and side guides dual rewind : Write for 
@ Highly efficient High Pressure Steam 7 
@ Slitting unit. Adhesive attachment ; Illustrated 
@ Available up to 98” face models Literature 
@ Film haul-off units for extruders and calenders also availabie 





Available for Sale or Lease Pian 


BA \"/ fy 1 & M MACHINE AND TOOL CoRP. 


15 Greenpoint Ave. * Brooklyn 22, N. Y. «+ EVergreen 3-1011 
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THAT EXTRA TOUCH OF GRACE: Technical Information 


The flood of daily data about new plastics resins, equipment and developments 
in molding and fabricating seems never-ending. How can any one person keep up 
with it? The Grace staff is prepared to help plastic resin customers in their 
search for specific technical information. Your Grace representative offers 
a variety of Grace publications plus the literature resources of the Grace 
libraries. This is another of the ten major services available under the Grace 
Service Pian; your representative has details. 
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-C-C TECHNICAL INFORMATION ON BLOW MOLDING 


H H/n 


The following bulletins and reprints are available: Blow Molding of Hollow Objects 
With High Density Polyethylene; Engineering Aspects of Blow Molding Linear Poly- 
ethylene; Blow Molded Containers: Collapse Problems-Recommended Solutions; 
Low Density Polyethylene Resins For Blow Molding; Blow Molding (Reprint-British 
Plastics); Blow Molded High Density Polyethylene Containers For Household 
Bleach; Packaging of Gasoline in High Density Polyethylene Containers; Selec- 
tion of High Density Polyethylene Resins For Liquid Starch and Textile Rinse Con- 
tainers. Ask for your Copy. 


TECHNICAL INFORMATION ON INJECTION MOLDING 





The following bulletins and reprints are available: Molder’s Guide to Injection Mold- 
ing of High Density Polyethylene; Improved Dry Coloring With High Density Poly- 
ethylene; Mold Finishes For High Density Polyethylene; Dry Tumbled Blends With 
High Density Polyethylene; Low and Medium Density Polyethylene Resins For 
Injection Molding; High Density Polyethylene Blends For Injection Molding. Ask 
for your Copy. 


C-C + TECHNICAL INFORMATION ON EXTRUSION 


H H fn 


The following bulletins and reprints are available: Fabricator’s Guide to Extruding 
High Density Polyethylene; Plastic Pipe From High Density Polyethylene; Film 
Grade Resin 2201; Low Density Polyethylene Resins For Flat and Blown Film 
Extrusion; Design Stresses For Polyethylene Pipe; The Monofilament Tester; 
Techniques in the Extrusion of High Density Polyethylene Tubing and Profiles. 
Ask for your Copy. 


Your Grace representative can supply you with this literature, and other technical 
information on plastics . . . product and techniques. Call on him for what you want. 
And don’t forget to ask him how the Grace Service Plan can help augment your 
own organization in these other important service areas: market research, product 
design, mold design, market development, technical service, financial counseling, 
delivery and merchandising. Find out how to put that extra touch of Grace to work 
for you. 





Ww R.GRACE & CO. pomer cnemicas DIVISION, CLIFTON, N. J. [Grace] 
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Low Cost Vacuum Oven 


~ Now you can dry — 


NYLON 


and other 


thermoplastics 


TO LABORATORY 
STANDARDS FOR USE IN 
PRODUCTION MOLDING 






Engineering 
Ingenuity 





Price a 
$2250.00 LEMBO ALUMINUM IDLER ROLLS 
° A stronger and lighter Idler Roll engineered by 
(220 volt; 60 cy; 3 ph. only) Lembo...stronger because of unique wall and fin 
IMMEDIATE SHIPMENT design... lighter because it's aluminum. As the roll 
ORDER TODAY! turns, heat is distributed evenly and dissipated. 
Send For FREE Booklet This positively eliminates any chance of distortion. 


® Available in a variety of lengths for PRESSES 
EMBOSSERS «+ LAMINATORS' «+ HAUL-OFFS 
Meee | £ EIMIESO macnine wor«s.inc. 


17601 South Miles Rd. - Cleveland 28, Ohio 248 East 17th St., Paterson 4, N. J. Lambert 5-5555 


‘Technical Hints On Nylon Molding.” 




























MA Specially Designed For: 
Skin and Blister Packaging 
Vacuum Forming 


Crystal Clear— 
BUTYRATE Gauges .001 to .125 
VINYL—Rigid Gauges .002 to .030 
VINYL—Flexible Gauges .001 to .030 


POLYETHYLENE Clear, Black, White 
"Poly-Wrap"’— For Over-Wrap 
"Poly”— For Skin Packaging 





We Moke 


and Stock - [ a\| ly 


All Popular \ ” 
Widths and [ } GLY 
fer) st A) ( Ye 
Sot Sheets ; 420” 
Zé ' = Re 


Sa 


Se 
Kan 


FLEX- @) = GLASS Inc 1100 N. CICERO AVE., CHICAGO 51, ILLINOIS 
s Phone CO 1-5200 
Pionee 










NATIONAL USERS 


Kirsch Company ® Macklanburg-Duncan Co. 
Auburn Rubber Co. © The Boeing Company 
Ace Comb @ American Packaging 

Tootsie Toys @ U.S. Gypsum 
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See, 


new approach to 
PLATEN MANUFACTURING 


offers you 


¢ PLATENS AT LOWER COST Sing douteton femme te dene 


with cost-cutting speed and highest 
degrees of accuracy on our fully- 


¢ PLATENS OF GREATER UNIFORMITY tomatic, mu‘ti-spindle gang drill. To 


meet users d ds for plat manu- 








7096 


To perform its job most efficiently, a platen must heat and cool 
uniformly over its entire top and bottom surfaces. Channels 
for circulation of heating and cooling medium must, 
therefore, be drilled precisely parallel to the surfaces. 
Obtaining this accuracy by conventional slow and painstaking 
methods of drilling has always been the most costly 
operation in platen making. 


Adamson United’s new approach to deep-hole drilling 
obsoletes these methods. Through use of a special, 
fully-automatic drilling machine designed and built by us, 
we perform this operation quickly and accurately, 

under “push-button” control. This new automatic unit, 

plus other specialized equipment, enables Adamson United 
to offer platens of greater uniformity in heating and cooling, 
and greater accuracy in parallelism of the plate. Platen sizes 
may be from 12” x 12”, up to 120” x 40’. 


Whatever your platen requirements . . . for new presses, 

as replacements, as individual heating plates, talk them over 
with us. Take advantage of Adamson United’s higher platen 
quality, lower price, and quicker delivery. 








BASIC AND SPECIAL MACHINERY FOR THE 


factured on this equipment, we pro- 
duced in record time over 5,000 square 
feet of platens . . . about 6 freight 
car loads, involving approximately 4 
miles of drilled circulation holes. 











Special Platen Designing 


Adamson United Engineers are available 
to design special platens for your specific 
applications. Discuss your requirements 
with us. 


@? ADAMSON UNITED 


RUBBER, PLASTICS, PLYWOOD, HARDBOARD, Ls oO SVN f> A N Y 


CHEMICALS-PHARMACEUTICALS — HEAVY 


TESTING EQUIPMENT FOR STEEL, AUTO- 730 CARROLL STREET, AKRON 4, OHIO 
MOTIVE AND AIRCRAFT INDUSTRIES. Subsidiary of United Engineering and Foundry Company 








OCTOBER 1961 


Plants: Pittsburgh e Vandergrift e Wilmington e Youngstown e Canton 





CLASSIFIED ADVERTISEMENTS 





EMPLOYMENT 


BUSINESS OPPORTUNITIES 


USED OR RESALE EQUIPMENT 





Machinery and Equipment 
For Sale 


FOR SALE—(1) ~Thropp 2-Roll Mill 18” 
x 50”, 6” x 12”, 2” x 6", complete with 
motors; (2) Cumberland #18 and #'% 
Granulators with motors; (3) — Baker 
Perkins 50, 100 and 150 gal. Sigma blade 
jacketed Mixers; (1)—P-K 1 cu. ft. 304 
5S “V”" Blender; (3)—Mikro Pulverizers, 
Bantam, 1SH and ISI; (5)—Stokes Pre- 
form Presses, models R, T, DD2, DDS2 
and D4; partial listing, send for details 
Brill Equi 1y Compan 35-55 Jabez 
St., Newark 5 Tel MaArket 3-7658 
FOR SALE: In excellent operating con- 
dition, Used Injection Molding Machines: 
1—Watson-Stillman PE-64, approx. 5 
years old, 1—Watson-Stillman 48 oz. Pre- 
plasticizing machine, 1—Watson-Stillman 
16 oz. machine, approx. 5 years old, 
1—Watson-Stillman 12 oz. machine, ap- 
prox. 6 years old. Machines may be seen 
in operation in Eastern Ohio eply Box 
7036, Modern Plastics 


+ SALE—One 3 Roll Thropp Calender 

x 5s” 90 H.P. Variable speed D.C 
aes 5 H.P. M.G. Set. Controls. Reply 
Box 7038. ” Modern Plastics. 


SUBSTANTIAL SAV INGS| on Guaranteed 
Unused and Rebuilt Equipment; 
Banbury Mixers; #00-#11; F-B 2 
Miils: 14” x 30", 18” x 54”, 22” 
others: 3 Roll Calendars, 6” x 18”, 22” 
60”; 4 Roll Inverted Calender, 12” x 2 
Hartig 4'2” and 6” Electr. Extruders 
NRM Oil Heated 249” Extruder; Welding 
Engrs. 2” Twin Screw Extruder. Stokes 
150 Ton Molding Presses; Hydr. Press 22” 
Ram, 36” 36” Platens. Hydr. Press 23” 
Ram, (3) 30” x 48” Platens. Vulcanizers, 
24” x 48”, 40" x 54”, 6 x 18’. Ball and 
Jewell Rotary Cutters, Ball Mills, Blend- 
ers, Mills, Dryers. First Machinery Corp 
209-289 Tenth St., Bklyn. 15, 

ST. 8-4672 Cable “Effemcy.” 


FOR SALE—(3) Ball & Jewell rotary cut- 
ters #'5, 1. 3” x 8” Thropp lab mill. 600 
lbs. Robinson blender. Day 150 gal. im- 
perial mixer sigma blades jacketed 
Modei R Scott tester. (2) Stokes 741 
50 ton press. 1000 Ib. Gemco conical 
blender. Keith Machinery Corp., 73 15th 
Street, B’klyn., New York. ST 8-5502 


INJECTION MOLDING—HPM 9 oz; Hy- 
draulic Press, French oil semiautomatic 
100 ton; Mill-Farrell 16 x 36; Baker Per- 
kins SS 100 Gal 2 Arm Jac. vac. Hyd 
tilt 50 HP; 150 Gal Day Imperial eo 
3 Baker Perkins 100 Gal Sigma Jac. Hyd 
tilt; Calender 3 roll 18 x 48 Burming- 
ham; Extruder 8” elec. heated; Ram ex- 
truder: Machinecraft Corp., 800 Wilson 
Ave., Newark, N. J. MI-2-7634 


FOR SALE Complete SMepe@iome nt 
Production Line Comprising: JM 1! 
21/1 L/D extruder, No. 1 & No ‘ Godet 
Orienters, Stretcher oven, 20-spool wind- 
up, Dillon tester—all practically new 
Also in stock: MPM 1!,” & NRM 2!,” 
Extruders, Progressive pipe hauloff ma- 
chine (unused), Scrap cutters, Injection, 
Compression & Transfer molding presses, 
Tablet machines, etc. Hochman Plastics 
Machinery Corp., 151-P Mulberry Street, 
Newark, N. J. MI 3-4077 

FOR SALE—Stokes Molding Presses. 50 
Ton, model 741. Full Automatic. Also 
Stokes Standard 50 ton, Semi-Automatic 
Biow Molding Set Up-—2” Kato, One year 
old, complete with all controls and blow 
molding equipment. With variable speed 
drive fnjection Molding Machines—4 oz 
Harvey, oz. Reed Prentice, 12 oz 
DeMattia, * 12 oz. Reed Prentice. All In 
Stock Immediate Delivery Defiance 
Model 20 Single Punch Preform Press 
Complete with US. vari drive. 1" NRM 
Lab Extruder, complete with drive and 
controls. 2” National Erie, Electrically 
Heated Extruder with vari drive and ex- 
tra screens. Scrap Grinders—1', HP up 
to 50 HP available. We have a full line 
of Laminating Presses, Molding Presses, 
Mills, Calenders Extruders, Injection 
Molders, Scrap Grinders, Coatin uip- 
ment and other accessories for the Plas- 
tic Industry. We Will Finance. Johnson 
Machinery Company, 90 Elizabeth Ave., 
Elizabeth, N. J., EL 5-2300 
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FOR SALE: Worthite 2” x 144” & 3” x 2” 
cent. pumps; Baker-Perkins #16-UUEM, 
150 gal. jacketed dispersion mixer, 150 
HP P drive, Vaulted cover; 100 gal. 
Baker Perkins T347SS jacketed disper- 
sion blade mixer; Baker-Perkins 200 gal. 
jacketed sigma-blade mixers; 200 gal. 
and 500 gal. stainless jacketed reactors; 
1350 gal. T347 stainless jacketed resin 
kettle; American 42” x 120” dbl. drum 
dryer, ASME code, stainless trim; 2600 
gal. T316 stainless pressure tanks, coils, 
dished heads; 800 sq. ft. T316SS shell 
and tube heat exchangers; Baker-Per- 
kins #15- Cae, 100 al. ktd. dispersion 
blade mixer, Jorthington 70 
cu. ft. rotary » Re we pay cash— 
top dollar—for idle, surplus — 
Perry, 1429 N. 6th St ila. 22 
FOR SALE—Plastic Vacuum Forming 
machine, two station, 4 x 6’ platens. 
New 5 HP Compressor, 3 HP vacuum 
ump. Complete switch panel, 12 molds, 
Ban saw with 149 HP, var. speed motor, 
Souter. Many misc. items must move 
very quickly, at small fraction of value. 
The Sheldon Mail, Sheldon, Iowa. 


FOR SALE—Fiber Glass 52” Preformer. 
Fiber Glass Ovens. Turner Roving Cutter. 
500 ton W-S hobbing press. 500 ton Util- 
ity five 48” x 30” platens. Four 300 ton 
olding Presses various makes. HPM 200 
ton downstroke. Watson-Stillman 240 ton, 
ten 24” x 56” platens, W & W 200 ton, 24” 
x 42”. Stokes Standard 150 & 50 ton 
semi-automatic. D&B 150 ton, 25” x 25”. 
French Oil 120 ton self-contained. 50 ton 
Birdsboro 24” x 20” Stokes 15 ton auto- 
matics. Hydraulic pumps and accumula- 
tors. New 34” plastic extruder. Other 
sizes to 6”. Banbury #3 Mixer. Seco 6” x 
12” 2-roll Mills and Calenders. Farrel & 
Thropp 40” & 48”. Other sizes to 60”. 
Despatch electric heated ovens and other 
types. New 34 oz. Bench Model Injection 
Machines. Van Dorn 1 and 2 oz. Other 
sizes up to 100 oz. Baker-Perkins and 
Day jacketed Mixers. Taylor-Stiles Pel- 
letizer, 3 HP. Plastic Grinders. Stokes & 
Colton Preform Machines. Partial list- 
ings. Send for Bulletin #192. We buy 
your surplus machinery. Stein oy 
Co., 107-8th St., Bkyln 15, N.Y. ST 8-1944. 


(3) SINGER ROTARY Electronic Ma- 
chines #248-2 with oscillators and tables 
complete. In perfect condition. $2500.00 
for all 3. Phone 31, Whitewater, Wiscon- 
sin—L. Perry. 


HIGH PRODUCTION FISCHER blowing 
machine with 32 inch extruder for sale. 
Unused. Items can be blown with either 
needles or blow pins. Fully automatic, 
both single and double heads. Perfect 
machine for bottles and containers 
where high production is required with- 
out any after finishing operations. Will 
demonstrate to interested parties. Write 
Box 386, Newmark’s Adv. A icy. 1457 
Broadway, New York 36, N. 











FOR SALE—(1)—414” Hartig electrically 
heated plastics extruder, 40 HP; (1)— 
22”x60"—2 roll plastics mill; (1) Stokes 
model R preform press; (1) 2” Hartig 
electrically heated plastics extruder; (1) 
Baldwin Southwar 150 ton self-con- 
tained compression molding ress. 
Chemical & Process Machinery orp.., 
52 9th Street, Brooklyn 15, N »o = 
9-7200 








FOR SALE—16 ounce Watson-Stillman 
injection molding machine purchased 
new 1951; excellent condition; in pro- 
duction; asking price $15,000.00. Reply 
Box 7035, Modern Plastics 





FOR SALE—(2) Baker Perkins, jacketed, 
heavy duty; DeVine 9 shelf vacuum 
dryer; Stokes Mod 59- B, and 4x9, 2-roll 
vacuum dryers; Pfaudler Reactors glass 
lined, jacketed, ASME coded, 100-300-500 
Gal.; Mattia plastic granulator; (2) 
Foremost plastic scrap grinders. Reply 
Box 7039, odern Plastics. 





PLASTIC MACHINERY—ALL TYPES— 
6'4 Hartig extruder—75 HP 21/1. 614 
rubber strainer—60 HP. 21, oz injection 
machine—Moslo 74-7 Cumberland grind- 
er—18” 20 HP. Stokes compression mold- 
er 15 ton. Take-ups. Dual reel wire type 
Contact Ted Baum, OL 6-2020 (NJ), 
WH 3-5793 (NY). Rego Insulated Wire, 
830 Monroe St., Hoboken, N.J. 


FOR SALE — (One) Lodge & Shipley 
Lathe, 949 feet long, Swing 22” Diameter, 
36” between centers. (One) 85 Ton Pol- 
ishing Press—Including Case of 22” x 54” 
Polishing Plates and Copper Bottom and 
Top Plates. 10” Ram. 5 openings, 21” x 
2 Platens. Pair of atson-Stillman 
Presses. Identical except one has 1734” 
Post opening #29111, and the other 39” 
Post opening height #29632, 15” x 15” 
clear between posts, 8” Rams. Top Gland 
Packing. Reply Box 7047, Modern Plas- 
tics. 





MOST MODERN PACKAGING AND 
PROCESSING MACHINERY — Avelens 
At Bargain Prices—Baker Perkins, W. & 
P. and Day Double Arm Steam Jacketed 
Heavy Duty Mixers—25, 50, 75 and 100 
al. capacities. Day, Robinson 50 to 2,000 
fos. Dry Powder Mixers, Jacketed and 
Unjacketed. Also wood and Enamel. De- 
vine (Porter) 650 gal. Steam Jacketed 
Double Spiral Mixers. Day Imperial 50, 
75 and 100 gal. Double Arm Mixers, 
Sigma, Disperson Blades. Mikro No. 6 
Stainless Steel Atomizer with Collector. 
Mikro Pulverizers, Models Bantam, 1SH, 
2DH (S.S.) 2TH, 3TH and 4TH. Fitzpat- 
rick Models D and K-7 Stainless Steel 
Comminuters. Colton Models 241 and 260 
Double Rotary High Speed ——— 
Presses. Package Machinery, — oo 
Scandia, Wrap King, Campbell iller 
Wrappers. Cartoning Machines — Ceco, 
Pneumatic Scale, Jones. Union Standard 
Equipment many, 318 Lafayette 
ray New York 12 Y. Phone: CAnal 
-5 , 


Machinery Wanted 


WANTED —Plastic molding injection ma- 
chine. From 5 to 16 ounces. Reply Box 
7045, Modern Plastics. 


Materials For Sale 


FOR SALE—Reprocessed high and me- 
dium impacts 20,000 Ibs. each natural, 
red, white, blue and yellow. Also color 
matching acetate—clear, red, blue, white, 
yellow, black. Color matching. Poly- 
ethylene—Natural, all colors and fluores- 
cents. Special color matching. Plastic 
Molding Powders, Inc., 487 Forest St., 
Kearny, N. J., N. Y. Phone WH 4-5725-6, 
N. J. Phone WY 8-0044-6. 





MATERIAL FOR SALE — Printed and 
embossed polyethylene scrap in bales. 
Large quantity for sale. Reply Box 7044, 
Modern Plastics. 





FOR SALE—75,000 Ibs. virgin, general 
purpose, Polystyrene, original cartons, 
no contamination, 12 colors, 300 lbs. to 
9,000 lbs. Asking 15¢ per lb. delivered, 
will 5 ay 2 offers. Color-Craft Prod- 
ucts, Inc., 5035 Bellevue Avenue, Detroit 
11, ‘Michigan Phone: WAlnut 5-2500. 


Materials Wanted 





POLYVINYL BUTYRAL SCRAP 
WANTED. We are seeking a steady 
source of supply for clear polyvinyl 
butyral scrap. nd samples or con- 
tact, Technical Director, Cellofilm 
Corporation, Wood-Ridge, New Jer- 
sey. Phone: GEneva 8- 











WANTED—Acetate, Butyrate and Acrylic 
Scrap. Reground, Sheet Trim. Purgings 
Claude P. Bamberger, Inc., Ridgefield 
Park, N.J., HUbbard 9-5330. 





NYLON SCRAP wanted by reprocessors. 
Quotations promptly furnished on all 
grades of nylon extrusion (including 
wire coating), molding and fabricating 
scrap. Adell Plastics, Inc., 5208 Eleanora 
Ave., Baltimore 15, 


(Continued on page 262) 
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cut your costs on... 


CLAREMONT | EXTRUDER PACK SCREENS 
WILLIAMS WIRE CLOTH 


























































































































in Your Plastic 
Formulations 


insures Easier Processin 4 
Greater Strength, / all meshes Sie , all metals 


Better Products circles any diameter 



















































































special shapes 
prompt sert ice 


large stock — a agen 


delivered pi ices | | 


GEORGE A. WILLFAMS & SON 


CLAREMONT FLOCK CORPORATION i wearin : = \) 


The Co turer of FLOCK 


Write for Somples é¢amaamas NEW ‘MAMPSWIRE 








ENGRAVED ROLLERS 


If they're mill engraved, 


they’re mechanically correct 


Applicator Rollers Embossing Rollers 


@ Uniform engraving over entire surface, @ Thousand of patterns available from 
making each roller identical. our library. 


@ Rollers made of steel for longer life. @ Precision engraving for consistent, un- 


@ Flexible engraving specications for wall surpassed quality. 
width, top, bottom and depth of cell. ®@ Accurate, dependable service for the 
@ Rollers apply all fluids, especiall those yo delivery in the roll engraving in- 
of heavy viscosity. . 


ery — pee DarED 
ROTOGRAVURE CYLINDERS cme ENGRAVERS 


TEXTILE PRINTING ROLLERS division of AMERICAN-MARIETTA CO. 


311 East 12th Street, Charlotte, N.C. 


OCTOBER 1961 


















(Continued from page 260) 


PLASTIC SCRAP WANTED—Clear Ace- 
tate and Butyrate sheet geste, — asap 
lic, acrylic molding powder, , etc 
We pay top dollar for your ae scrap 
and surplus molding wders. Write, 
wire or phone collect— 3-3111—Phili 
Shuman & Sons, Inc., 571 Howard Street, 
Buffalo, New York 


Help Wanted 


ASSISTANT PRODUCTION MANAGER— 
Prime manufacturer of thermoplastic 
molding compounds requires Chemical 
Engineer to assist wy in eqoceins 
its plastics production division. mini- 
mum of 8 years experience in ait” phases 
of thermoplastics production is essential. 
Excellent potential with one of the lead- 
ers in the plastic industry. New England 
location. Please write Box 7043, Modern 
Plastics. 


FOREMAN INJECTION. Quality custom 
molder of — butyrate, styrene, etc. 
desires capab man io cycle new dies, 
train operators and — py day shift. We 
have five presses Reeds Lesters 8 oz. 
max. Salary commensurate with ability 
Chicago area. Reply to Box 7046, Modern 
Plastics 


SALES ENGINEERS—Standard mold set 
manufacturer requires additional repre- 
sentatives in several areas. Applicants 
must have proven selling abilities as well 
as moldmaking background. Protected 
territories. Write statin, ence and 
qualifications. National | & Manufac- 
turing Company, Kenilworth, N. J. 





SALES AGENTS WANTED 
Precmeguastie and Adhesive Label- 
ing & Decorating Equipment—New 
in this country. Complete high speed, 
high quality line. Applies label auto- 
matically and permanently in three 
seconds. 6 years in use proves equip- 
ment can cut hours off production 
time. Write for deatils. Saxton Bar- 
= eat P.O. Box 1508-L, Altadena, 
ali 











PLASTICS COLORIST — Large thermo- 
plastic raw material supplier in Louisi- 
ana need a man with several years’ ex- 
perience in all phases of colorin 

thermoplastics, particularly opaque La 
materials. Experience should include 
first-hand knowledge of pigments, color 
matching techniques and preferably pro- 
duction start-up of new colors ond color 
quality control methods. Please send 
resume complete with salary require- 
ment to Box No. 7040, Modern Plastics 


PLANT MANAGER, medium size estab- 
lished Custom, Compression and Trans- 
fer Molder offers excellent opportunity 
to right man. Must have supervisory 
background, anowsetee of thermoset- 
= materials, engineering, maintenance 

production Of ce and plant respon- 
sibilities Send resume and salary re- 
quirements. Accurate Molding Co., Inc., 
35-20 48th Avenue, Long Island City 1, 
New York. 


ANTED — PLASTICS CHEMIST OR 
ENGINEER — With practical experience 
and knowledge in the area of polyvinyl 
chloride—test ine or experimental werk. 
Prerequisite is a special knowledge or 
experience in PVC stabilizing. We are 
interested in a young, German speaking 
chemist, who desires to broaden his gen- 
eral knowledge and is interested in a 
two year contract with an_ important 
German chemical company. We are ask- 
ing for a thoroughly experienced tech- 
nical expert under contract, if possible. 
We are interested in one who wants to 
learn about working conditions, workin 
methods, and recruiting of technica 
service in the German chemical indus- 
try. Under such circumstances we are 
also in the position after the end of the 
contract to mediate in getting him a new 
position in his own country. Solicitation 
with a statement of education and pre- 
vious work record in summary form 
Please submit resume in his own hand- 
writing, of his education, and work rec- 
ord in the form of a table. Reply Box 
7033, Modern Plastics 


SALES REPRESENTATIVE — A major 
extruder of custom thermoplastic sheet 
requires the services of a sales repre- 
sentative experienced in the sales of 
thermoplastic. Territo open in New 
York, New England, Midwest. Excellent 
quality, delivery, and most competitive 
rices in the industry. —s option plan. 


xcellent financial arrangements for a 
— representative. ly in con 
lence, Box 7041, Modern Plastics. 





PROCESS & APPLICATIONS ENGI- 
NEER — Leader in ——— fixture 
and heating equipment featuring styl- 
ized-quality products requires expe- 
rienced man. Will develop processes, 
designs and methods of manufactur- 
ing applications. Conduct research 
—— on new peste materials 

products. To $13,000 per ear. 
Fee paid. Send resume ts Ls Baas, 
Buttrick & Megary, Sav 
ing Fund Building. Philadelphia 17, 
Pennsylvania. 











TOOL DESIGNER—Growth opportunity 
with well established proprietary molder 
for man with heavy experience in plas- 
tie injection mold design. Knowledge of 
modern molding machines desirable. 
Send resume, including salary required 
to Sterling Plastics Co., 1140 Commerce 
Ave., Union, 





UNUSUAL OPPORTUNITY FOR PRO- 
DUCTION-TECHNICAL ———- a 
a new expanded vinyl sheeting de: 

ment being organized by a — - 
sized, well-established firm. Must have 
complete technical background in latest 
methods of producing embossed an 
supported expanded vinyl sheeting. All 
replies will be treat confidentially. 
Reply Box 7049, Modern Plastics. 





WANTED—PLASTIC MOLDING SUPT. 
—Well-established, growing, Chicago 
manufacturer of plastic boxes, 3 
experienced supt. capable of layi out 
and running new polystyrene mold 
plant. Must have knowledge of f 
automatic molding procedures. Salary 
open, many benefits including stock op- 
tion. Excellent opportunity and future. 
Write fully in confidence. Box 7037, 
Modern Plastics. 





WANTED—MANUFACTURERS REPRE- 
SENTATIVES. Established extruder of 
tubing and profiles in thermoplastics ex- 
panding custom operation. Requires ex- 
perienced representatives in siieiies field 
calling on area OEM accounts in Cleve- 
land, Cincinnati, Toledo, Chicago, St. 
Louis, Pittsburgh, Buffalo. Commission 
basis. Plant located near Cleveland, 
Ohio. Include details on background, 
other lines handled and current territory 


covered Reply Box 70931, Modern Plas- 
ics 


Situations Wanted 


MODEL MAKER, SCULPTOR—Working 
Designer seeks sesponete. challengin 
position model development wor 
for plastic firm. Have extensive design 
and technical experience for blow mold- 
ing, vacuum forming, injection molding 
for toys, housewares, etc. Reply Box 
7048, Modern Plastics 


BLOW MOLDING LOmsULTANT— BS. 
in M.E., B.S. in B.A., M.B.A., 35 years 
old, 15 years experience. Will set up a 
blow molding operation, recommend 
machinery, install it, design and supply 
utilities, design and procure molds and 
finishing equipment, train personnel. 
References supplied. Write to Box 7034, 
Modern Plastics. 


MANAGEMENT OR TECHNICAL PLAS- 
TICS ey with LI years of proven 

ishments as manager, tech- 
nical director, service 


tation” plant ~» X -~ pment 
layout, construction qual! oa = 
compounds, fexibie and rigid id PVC, ! 
e le an oe DO 
oe ioutyraie, “alkeyd nib 
T, asp toa ypro- 
eosene. chlorina ether. yd, bolypr 
ents process a product. Looking = 
challe e and Ss. Reply Box 
7049, Modern Plastics. 


Business Opportunities 


FOR LEASE in Roanoke, V: . Brick 
building of about 24,000 sq. ft. —_ rail- 
road si ing: a 7 ied by Dia- 


mond Plast 2 Comean . ces and em- 
loyee tacilities iring and plumbing 
1 - Broth 315. First 
supply. m r Brothers, 
Street, .E., oke, Virginia. Phone: 
Diamond 5-7871. 





WANT TO SELL OR MERGE YOUR 
BUSINESS?—A large Midwestern cus- 
tom molder wants to acquire a custom 
molder, captive pro stotery a 
a company purchas' arge quantities 
of custom injection molded parts, . - a 


strictly confidential. No agent, Compan 
in 
Answer—Box 7042, Modern Plastics. 





UISITION WANTED—Medium sized 
— ic corporation, dominant in its field, 
seeks sound, profitable plastics company 
engaged in coating, laminating or re- 
lated activity. Good management im- 
portant and will be retained. Cash, stock 
or combination of both available. We 
prefer to deal with principals only— 
answers will be with strict 
confidence. Box 7032, Modern Plastics. 





PARTNER OR MERGER WANTED — 
Plastic molding and assembly plant K 
proprietary items and custom mo 
wants man capable of handling L ac- 
tivities to buy interest or to merge with 
another company. Have our own tool 
room. Located in Fitchburg, Leominster, 
Mass., area. Write Box 7030, Modern 
Plastics. 





AMERICAN KNOW-HOW — EUROPEAN 
CRAFTSMANSHIP teamed to produce 
quality compression, injection and blow 
molds. Open capacity and complete serv- 
ices from mold engineering to testing 
available through American firm in Eu- 
rope. Contact: MII Technical Products 
Division, 363 Putzbrunner Strasse, Mu- 
nich 67, West Germany. 





LOOKING FOR CANADIAN MARKET?— 
A very well equipped Montreal -— 
pany with sales facility from coast 

coast, would gladly deal with wstablishea 
U.S. firm under licensing agreement. 
Principal lines: Housewares and toys. 
Please write to Metropole Plastic Co., 
290 Shannon Street, Montreal 3, Quebec. 





BEAT HIGH COSTS OF PRODUCTION 
via locating in a small northern Wiscon- 
sin town, ideal factory for plastics op- 
eration, low cost pure water, steam, 
electricity, excellent labor market, with 
experienced personnel in fiber glass lami- 
nating available. Sold with very liberal 
terms. Write Box 7050, Modern Plastics. 





Per inch {or fraction) . . $30.00; each 3 


For purposes of establishing rate 


Modern Plastics reserves the right to accept 





RATES FOR CLASSIFIED ADVERTISING 
All classified advertisements payable in ad of publicati 
Closing date: 10th of preceding month, e.g., Nov. 10th for Dec. issue 
inches or fraction (in border) $15.00 extra 
Situations Wanted Ads . . 
figure approximately 50-55 words per inch. For further information 
address Classified Advertising Department, Modern Plastics, 770 Lexington Ave., N. Y. 21, N. Y 
, reject or censor classified copy 





. 1/3 of above rates 
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hame an industry 


> harshaw 


--floesn't serve...try yours 
~ for example 


Tell us your industry. We'll send you 














PO AL OE to - 
Harshaw Serves These ea)! aetna 
and Other industries 


Abrasives ¢ Aeronautical 
Atomic Energy « Automotive 
Brick and Tile e Ceramic 


Cement ond Concrete “to be specific” 


Chemical ¢ Cosmetic Harshaw products for the 


surface coatings industry 


® METALLIC SOAPS To be Specific: Naphthenates, Tallates, 
2-Ethylhexoates of such metals as Calcium Cobalt, Lead, 
Manganese, Zinc, as well as others for special applications. 


© PIGMENTS To be Specific: C. P. Cadmiums and 
Cadmium Lithopones; Aurasperse Water Dispersions, Chrome Yellows, 
Oranges and Greens; Iron Blues; Molybdate Oranges; Benzidine and 
Hansa Yellows; B.O.N. Maroons; Para and Toluidine Reds; 
Pigment Green B; Bontone Brown; Cobalt Blues. 


¢ STABILIZER SYSTEMS To be Specific: For Vinyl 
Plastisols, Organisols, and Solution Coatings. 














. MAIL TO: THE HARSHAW CHEMICAL COMPANY 
Harshaw Product Divisions: - 1945 East 97th Street, Cleveland 6, Ohio 


Metal Organic Products, Antimony Oxide; Cadmium ; Send data on Harshaw Products for the Industry 
Pigments and Dispersions; Chrome and Organic Pig- Name 

ments; Catalysts; Ceramic Materials; Fluorides; Plating 
Processes; Anodes and Metal Salts; Stabilizers; Glycer- 

ine; Scintillation and Optical Crystals; Textile Products “Tilesnecs 

and Fine Chemicals; Miscellaneous Organic Products. ; City Zone__State 


Company 
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{ production 


S 0 eC C | f y R () Y L 3 If you produce plastic pipe—polyethylene, rigid or semi-rigid PVC, 


Kralastic, Cycolac, nylon, polypropylene or any other compound—choose Royle equipment. “§*" Now you 


can get Royle quality—Royle dependability—Royle performance along your entire pipe production line—from 
hopper to finished plastic pipe. Every unit supplied by Royle functions perfectly with every other unit .. . 
Extruders, Master Control Pane! Boards, Cooling Tanks, Pipe Take-Offs and Coilers. “™ So, for customized 


Pipe and Profile Extrusion Systems—get Engineered Equipment—join the swing to Royle. 


d Royle Spirod® Extruder—2%2” cylinder bore. L/D 24:1—with Master Control Panel and Cooling Tank equipped with sizing 
rings. b Modified to meet Royle specifications, the Farris Electronic Variable Speed Take-Off has been selected as the best 
qualified for this function. These Take-Offs handle rigid and semi-rigid pipe in a range of sizes from 1” to 8”. C Matthews 
Offset Printer. For positive identification of rigid and semi-rigid plastic pipe. d The new Royle Dual Coiler developed to coil 


flexible pipe or tubing. It features collapsible coiling heads, electric clutches for engaging heads, pre-wired operator's control 
station and constant torque drive. 


JOHN ROYLE & SONS 
ROYLE 4 Essex Street, Paterson 3, New Jersey 


Pioneered the Continuous Extrusion Process in 1880 
vatersen, W. J. Middlesex, England, James Day (Machinery) Ltd., Harrow 2655-6. Home 
V. M. Hovey, J. W. VanRiper, SHerwood 2-8262. Akron, Ohie, J. C. Clinefelter Co., Blackst 


. Cal., H. M. Royal, inc., TOpaz 1.0371. Tekye, Japan, Okura Trading Company, Ltd., 
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EVEN TEMPERATURE ano PRESSURE 
for your Platen Presses . . . 








i ' 





. With a Kane Low Water Line Steam Boiler . . 
Avtomatic . . 






























mears kane ofeidt inc, 


DIVISION OF &.T. JOHNSON CO. 
Church Road, Bridgeport, Pa. 





. Gas Fired... 
. Directly connected to the steam and return con- 
nections of the press. No steam traps or pressure reducing valves 
required. Gas control can be set to maintain the exact steam 
pressure required. No fvel waste when press is not in operation. 
Our Engineering Department will gladly recommend the size 
and pressure of boiler to meet your requirements. 





LOW COST WAY 


make it 


will be furnished promptly. 


770 Lexington Avenue 
New York 21, N. Y. 











® Reprints of articles and features that appear in 


sive when ordered in quantity. 


stockholders, or to other interested groups. 


Whenever you see editorial matter of this type in 


Modern Plastics magazine or the Encyclopedia 


INDUSTRIAL MAGAZINE SERVICE 
An Affiliate of Breskin Publications 





TO MAKE FRIENDS 
AND INFLUENCE SALES! 


Modern Plastics are often surprisingly inexpen- 
Many companies 
a practice to have stories which have a 
bearing on their business reprinted for distribu- 


tion to their own personnel, customers, prospects, 


Issue which you can use in reprint form, in quan- 


tities of 200 copies or more, write and quotations 
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What do you need most 

in your stabilizing 

plasticizer for PVC and other 
vinyl halide resins? 


ef 


SWIFT'S EPOXOLS: -stn.” 


give you the characteristics /~“/"" 
you need in the 
degree you need them 











EPOXOL 7-4 EPOXOL 9-5 
Your most economical Your richest source 
source of oxirane of oxirane 
Epoxol 7-4 is a high purity epoxidized soybean oil Epoxol 9-5 is a completely new, highly advanced 
with a minimum of 7% oxirane oxygen and an aver- stabilizing plasticizer with a minimum of 9% oxirane 
age of over 4 oxirane groups per moiecule. It offers oxygen and an average of over five oxirane groups 
exceptionally high standards of stability, compati- per molecule. In comparison with the best grades, 
bility and performance. Because of its high oxirane it offers significant new levels of resin compatibility 
content it represents your best value on the basis and a dramatic improvement in heat and light sta- 
of cost per unit of oxirane. For detailed data, use bility while retaining the well known advantages of 
the coupon below to get Data Sheet No. 5, or ask epoxidized oil plasticizers. Use the coupon below 
for a sample for making your own tests. to get Data Sheet No 3 for full details or ask for a 
sample for your own tests. 







Swift & Company 


Chemicals for Industry Department 
115 W. Jackson Bivd., Chicago 4, Illinois 


cco em ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 


CLIP TO YOUR LETTERHEAD AND MAIL 


Swift & Company 
Chemicals for Industry Dept. 
115 W. Jackson Bivd., Chicago 4, Illinois 


Send data sheet on [] Epoxol 7-4 0) Epoxot 9-5 


FOR INDUSTRY 


Name 
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ENGINEERING ECONOMICS - There were a number of problems involved in the making of this electrical terminal 


plate for a refrigeration compressor unit. The need for the terminal plate to hermetically seal the compressor refrigerant 
meant that the outside dimensions of the plate and the terminal mounting holes had to be machined to extremely rigid toler- 
ances. In addition, the application required high tensile and impact strength, resistance to chemical attack, and high dielec- 
tric strength. Through its experience in making phenolic laminates, Spaulding Fibre Company, who also fabricated these 
precision terminal plates, was able to suggest changes in specifications which met every one of the stringent requirements, 
and yet resulted in real savings for their customer. The laminates utilized in making these terminal plates were made from 
Mount Vernon Duck. 

This is another example of how fabrics made by Mount Vernon Mills, Inc. and the industries they serve, are serving 


America. Mount Vernon engineers and its laboratory facilities are available to help you in the development of any new fabric 
or in the application of those already available. 


UNIFORMITY , 
Makes The ount \/ernon ills. ine. 


Big Difference . 


7 
¢ 


be XS $ertri#e ace a YT BO 
® 


Main Office and Foreign Division: 40 Worth Street, New York, N. Y. 


Branch Offices: Chicago * Atlanta * Baltimore * Boston * Los Angeles 
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FROM PITTSBURGH CHEMICAL CO. 


ae 


¢ 





2 
\_ 
250 LB. LEVER- 
PAK DRUMS 


on 
¢ 


HEAVY DUTY 
MULTI-WALL BAGS 





ie e) 


MOLTEN, BY TANK TRUCK 








MOLTEN, BY TANK CAR 


Dibasic Acids shipped the way 
that suits you best ! 


What are your delivery requirements? Pittsburgh Chemical can ship high purity phthalic 
anhydride, maleic anhydride and fumaric acid to your plant in a variety of “‘packages”’ . . 
geared to meet your receiving facilities and processing requirements. 

Regardless of how you prefer your shipments of Pittsburgh intermediates, you can depend 
on chemicals of highest purity, made by a basic sa 
producer and quality controlled at every step 
of production. 9 


For dependable supplies of quality phthalic “ae PITTSBU RG H 
anhydride, maleic anhydride or fumaric acid (©) Y CHEMICAL CO. 


. . shipped per your specifications . . . call on GRANT BUILDING — PITTSBURGH 19, PA 


Pittsburgh Chemical, your “one stop” source A Subsidiary of PITTSBURGH COKE & CHEMICAL CO 
for these important dibasic acids. 


INDUSTRIAL CHEMICALS DIVISION 


CALL YOUR NEAREST PITTSBURGH CHEMICAL SALES OFFICE... PITTSBURGH, NEW YORK OR CHICAGO 





G-E LEXAN* POLYCARBONATE RESIN 
GOOD DIELECTRIC—AND MUCH MORE! 


STABLE ELECTRICALS. Binding posts 
made of LEXAN resin retain electricals 
even under moist, hot conditions. They 
do not loosen, are molded in six attrac- 
tive LEXAN colors for coding. Other fea- 
tures are: low loss and power factor, low 
dielectric constant, high voltage insu- 
lation, non-sink surfaces. 

(Superior Electric) 


DIMENSIONAL STABILITY. Maximum al- 
lowable change in this 5-inch aircraft 
instrument part is only 5 mils over a 
temperature range of —65° to 300°F! 
And it must maintain this tolerance 
under high humidity. Part is injection 
molded of LEXAN resin as half spheres 
which are solvent cemented, lathe- 
turned and painted. (Lear, Inc.) 


HEAT RESISTANCE. Beautiful handles of 
LEXAN polycarbonate resin are used in 
rugged service on U.L. approved solder- 
ing irons. They resist the impact, heat 
and abrasion of daily bench work. The 
hard, glossy handles are light in weight. 
Molded in three pastel colors, they pro- 
vide toughness and sales appeal. 
(Ungar Electric Tools) 


TOUGHNESS. Press-fitted into metal 
gear used in an electric drill, bushing of 
LEXAN polycarbonate resin provides 
safety from electric shock . . . helps 
eliminate need for additional grounding. 
Strength and creep resistance of LEXAN 
resin enables bushing to withstand 
torque and load requirements of drill. 
(Millers Falls Co.) 


TRANSPARENCY of LEXAN resin is 
important in chart guide for recorder. 
LEXAN resin is the only transparent 
plastic able to withstand heat generated 
by internal lights. It is distortion-free at 
temperatures up to 270°F and self- 
extinguishing. Its extremely high impact 
strength eliminates cracking of guides. 

(The Foxboro Co.) 


ARE YOU LOOKING FOR A PLASTIC 
THAT CAN REALLY TAKE IT? 


To demonstrate the toughness of 
LEXAN resin, salesmen will some- 
times slam and hammer a product 
made of the material. LEXAN has 
the highest impact strength of any 
plastic — amounting to 12-16 foot- 
pounds per inch of notch —and it 
usually emerges unscathed from en- 
counters with such “merchandising 
stresses”. It is a high-performance 
material, likewise, with regard to 
high-temperature behavior and di- 
mensional stability. 

Its many other advantages make 
it a priority material for thorough 
investigation by all designers, engi- 
neers and molders. We will be 
pleased to supply you with informa- 
tion on the properties, processing and 
end-uses of LEXAN resin. Don’t 
hesitate to write to us. General Elec- 
tric, Chemical Materials Department, 
Section MP10-1, Pittsfield, Mass. 


LEXAN* 


Polycarbonate Resin 


GENERAL @ ELECTRIC 














